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DEPARTMENT  OF  LABOR 

Occupational  Safety  and  Health 
Administration 

[  29  CFR  Part  1910  ] 

[S-73-«l 

WALKING-WORKING  SURFACES 
Occupational  Safety  and  Health  Standards 

Pursuant  to  secticm  6(b)  of  the  Oc- 
cuiMitional  Safety  and  Health  Act  of  1970 
(29  U.S.C.  655),  Secretary  of  Labor’s 
Order  No.  12-71  (36  FR  8754),  and  29 
cm  Part  1911,  it  is  hereby  proposed  to 
amend  Part  1910  of  Title  29,  Code  of 
Federal  Regulations,  by  revising  Subpart 
D  thereof  as  indicate  below. 

Written  comments  concerning  the  pro¬ 
posed  revision  may  be  mailed  to  the 
Director,  OflBce  of  Standards,  Room  400 
First  Street  N.W.,  Washington,  D.C. 
20210,  before  November  2, 1973.  Theccan- 
ments  received  will  be  available  for  pub¬ 
lic  inspection  and  copying  at  the  Office 
of  Standards  at  the  address  given  above. 

In  addition,  interested  persons  may  file 
written  objections  to  the  proposed  revi¬ 
sion,  or  any  porticm  thereof,  and  request 
an  informal  hearing  with  respect  there¬ 
to,  before  November  2,  1973,  in  accord¬ 
ance  wdth  the  following  conditions: 

1.  The  objections  must  include  the 
name  and  address  of  the  objector; 

2.  'The  objections  must  be  postmarked 
on  or  before  1973; 

3.  The  objections  must  specify  with 
particularity  the  provision  of  the  pro¬ 
posed  revision  to  which  the  objection  is 
taken,  and  must  state  the  groimds  there¬ 
for; 

4.  Each  objection  must  be  separately 
stated  and  numbered;  and 

5.  The  objections  must  be  accom¬ 
panied  by  a  summary  of  the  evidence 
which  the  objector  purposes  to  adduce  at 
the  requested  hearing. 

The  essential  issues  presented  by  the 
proposed  revision  represent  the  material 
differences  between  the  present  Subpart 
D  and  the  proposed  revision.  The  mate¬ 
rial  differences  are  summarized  as  fol¬ 
lows: 

1.  A  policy  is  advanced  to  consider  as 
de  minimis  violation  of  standards  differ¬ 
ences  from  structural  and  dimensional 
requirements  when  the  differences  are 
trifling  and  do  not  directly  or  immedi¬ 
ately  relate  to  the  safety  or  health  of  em¬ 
ployees.  Experience  with  the  standards 
since  their  effective  date  of  August  27, 
1971,  suggests  that  there  are  many  situa¬ 
tions  where  there  are  such  differences. 
Abatement  of  the  differences  in  these 
situations  may  also  be  costly,  and  per¬ 
haps  impossible  for  the  employer  when 
he  lacks  sufficient  control  of  the  premises. 

2.  Some  changes  in  format  are  made 
In  the  subpart,  which  are  intended  to 
permit  easier  reading;  e.g.,  increasing 
the  number  of  section  designations  and 
placing  relevant  definitions  closer  to  sub¬ 
stantive  requirements. 

3.  In  the  standards  dealing  with  fixed 
industrial  stairs,  allowing  for  ship  stairs 
as  an  acceptable  means  of  going  from  one 
level  to  another  under  certain  conditions. 

4.  The  standards  governing  the  speci¬ 
fications  for  standard  railings  are  made 


more  flexible,  and  provision  is  made  ex¬ 
pressly  for  accomodation  of  the  require¬ 
ments  of  the  standards  with  the  rules 
of  other  Federal  agencies  with  different 
regulatory  objectives. 

5.  Provision  is  made  for  the  use  of 
spiral  stairs  in  the  standards  dealing 
with  fixed  industrial  stairs. 

6.  In  the  case  of  scaffolding,  some 
allowance  is  made  for  the  use  of  safety 
belts  and/or  safety  nets  to  be  used  in 
place  of  scaffolding  guardrails,  where  the 
guardrails  cannot  be  properly  installed. 
Further,  minimum  plank  spacing  is  spec¬ 
ified,  and  changes  are  made  in  the  wire 
gauge  allowed  for  protection  between 
guardrails  and  toeboards. 

7.  More  explicit  requirements  are  pro¬ 
vided  for  a  climbing  ladder  or  stairway 
to  be  used  with  a  manually  prop>elled 
scaffold. 

As  revised.  Subpart  D  of  Part  1910 
reads  as  follows: 

Subpart  D — ^Walking-Working  Surfaces 

Sec. 

1910.21  Application. 

General 

1910.22  Scope. 

1910.22a  Housekeeping. 

1910.22b  Aisles  and  passageways. 

1910.22c  Covers  and  guardrails.  . 

1910.22d  Floor-loading  protection. 

Guarding  Floor  and  Wall  Openings  and 
Holes 

1910.2.3a  Purpose;  definition. 

1910.23b  Stairway  and  other  fioor  openings. 
1910.23c  Ladderway  opening  or  platform. 
1910.23d  Hatchway;  chute  fioor  opening. 
1910.23e  Skylight  opening. 

1910.23f  Pit;  trapdoor  fioor  opening. 
1910.23g  Other  floor  openings. 

1910.23h  Floor  holes. 

1910.231  Doors  or  gates  opening  on  stair¬ 
ways. 

1910.23J  Protection  for  wall  openings  and 
holes. 

1910.23k  Platforms  and  runway. 

1910.231  Stairway  and  railing  guards. 
1910.23m  Stairway  railings  and  guards. 
1910.23n  Railing,  toeboards,  and  cover 
specifications. 

Fixed  Industrial  Stairs 

1910.24a  General  application. 

1910.24b  Definitions. 

1910.24c  Where  fixed  stairs  are  required. 
1910.24d  Industrial  stair  strength. 

1910.24e  Stair  width. 

1910.24f  Angle  of  stairway  rise. 

1910.24g  Industrial  stair  treads. 

19l0.24h  Length  of  Industrial  stair;  land¬ 
ings. 

1910.241  Railings  and  handrails. 

1910.24J  Open  risers. 

1910.24k  Spiral  stairway. 

Portable  Wooden  Ladders 

1910.25  Application  of  requirements. 
1910.25a  Materials. 

1910.25b  Construction  requirements. 
1910.25c  Care  and  use  of  ladders. 

1910.25d  Definitions. 

Portable  Metal  Ladders 

1910.26a  Requirements. 

1910.26b  Testing. 

1910.26c  Care  and  maintenance  of  ladders. 
1910.26d  Definitions. 

Fixed  Ladders 

1910.27  General  application. 

1910.27a  Definitions. 

1910.27b  Design  requirements. 

1910.27c  Specific  features. 


Sec. 

1910.27d  Clearance. 

1910.27e  Special  requirements. 

1910.27f  Pitch. 

1910.27g  Manhole  steps  and  ladders. 

1910.27h  Maintenance. 

Safety  Requirements  for  Scaffolding 

1910.28a  General  requirements  for  scaffolds. 
1910.28b  General  requirements  for  wood 
pole  scaffolds. 

1910.28c  Tube  and  coupler  scaffolds. 

1910.28d  Tubular  welded  frame  scaffolds. 
1910.28e  Outrigger  scaffolds. 

1910.28f  Measons’  adjustable  multiple-point 
suspension  scaffolds. 

1910.28g  Two-point  suspension  scaffolds 
(swinging  scaffolds). 

1910.28h  Stone  setters’  adjustable  multiple- 
point  suspension  scaffolds. 
1910.281  Single-point  adjustable  suspension 
scaffolds. 

1910.28j  Boatswain’s  chairs. 

1910.28k  Carpenters’  bracket  scaffolds. 
1910.281  Bricklayers’  square  scaffolds. 
1910.28m  Horse  scaffolds. 

1910.28n  Needle  beam  scaffolds. 

1910.280  Plasterers’,  decorators’,  and  large 
area  scaffolds. 

1910.28p  Interior  hung  scaffolds. 

1910.28q  Ladder-jack  scaffolds. 

1910.28r  Window-jack  scaffolds. 

1910.283  Roofing  brackets. 

1910.28t  Crawling  boards  or  chicken  ladders. 
1910.28U  Float  or  ship  scaffolds. 

1910.28V  Definitions. 

Manually  Propelled  Mobile  Ladder  Stands 
AND  Scaffolds  (Towers) 

1910.29a  General  requirements. 

1910.29b  Mobile  tubular  welded  frame  scaf¬ 
folds. 

1910.29c  Mobile  tubular  welded  sectional 
folding  scaffolds. 

1910.29d  Mobile  tube  and  coupler  scaffolds. 
1910.29e  Mobile  work  platforms. 

1910.29f  Mobile  ladder  stands. 

1910.29g  Definitions. 

Other  Working  Surfaces 

1910.30a  Dockboards  (bridge  plates) . 
1910.30b  Machine  areas. 

1910.30c  Vats. 

§  1910.21  Application. 

(а)  The  substance  of  the  standards 
which  are  published  in  this  Subpart  D 
reflect  in  large  measure  certain  national 
consensus  standards  published  by  the 
American  National  Standards  Institute 
(ANSI).  The  ANSI  standards  are  the 
following: 

(1)  ANSI  Z4.1-1968,  Requirements  for 
Sanitation  in  Places  of  Eknployment. 

(2)  ANSI  A58.1-1955,  Minimum  Design 
Loads  in  Building  and  Other  Structures. 

(3)  ANSI  A12.1-1967,  Safety  Require¬ 
ments  for  Floor  and  Wall  Openings,  Rail¬ 
ings,  and  Toeboards. 

(4)  ANSI  A64. 1-1968,  Requirements  for 
Fixed  Industrial  Stairs. 

(5)  ANSI  A14.1-1968,  Safety  Code  for 
Portable  Wood  Ladders. 

(б)  ANSI  A14.2-1956,  Portable  Metal 
Ladders. 

(7)  ANSI  A14.3-1956,  Safety  Code  for 
Fixed  Ladders. 

(8)  ANSI  A1 0.8-1 969,  Safety  Require¬ 
ments  for  Scaffolding. 

(9)  ANSI  A92.1-1971,  Standards  for 
Manually  Propelled  Mobile  Ladder 
Stands  and  Scaffolds. 

(10)  ANSI  B56.1-1969,  Safety  Stand¬ 
ard  for  Powered  Industrial  Trucks. 
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(11)  ANSI  B24.1-1963,  Safety  Stand¬ 
ard  for  Forging. 

(12)  ANSI  01.1-1954,  Safety  Code  for 
Woodworking  Machinery. 

(b)  Subpart  D  was  first  published  in 
the  Federal  Register  on  May  29,  1971 
(36  FR  10469)  and  made  effective  Au¬ 
gust  28,  1971.  Experience  with  the  stand¬ 
ards  contained  therein  since  that  effec¬ 
tive  date  have  indicated  many  situations 
where  there  are  structural  and  dimen¬ 
sional  differences  between  the  specific 
requirements  of  a  particular  standard 
and  the  actual  practices  of  an  employer. 
Many  differences  have  been  trifling,  and 
in  addition  have  had  no  direct  or  im¬ 
mediate  effect  upon  the  safety  or  health 
of  employees.  At  the  same  time,  how¬ 
ever,  the  cost  to  an  employer  of  literal 
compliance  with  such  a  standard  may 
be  disproportionately  high.  When  these 
circumstances  are  present,  any  require¬ 
ment  for  abatement  is  considered  im¬ 
practical,  and  perhaps  not  even  feasible 
when  an  employer  lacks  sufficient  con¬ 
trol  of  the  premises.  Accordingly,  in  such 
circumstances,  a  notice  of  de  minimis 
violation  shall  be  issued  in  accordance 
with  section  9(a)  of  the  Act  and  Part 
1903  of  this  chapter  instead  of  a  cita¬ 
tion  for  a  violation  involved. 

(c)  The  execution  of  the  requirements 
of  portions  of  this  part  may  actually 
be  carried  out  by  persons  other  than  the 
employer  because  of  proprietary  or  con¬ 
tractual  relationships.  Nevertheless,  the 
employer  has  a  duty  for  the  meeting  of 
the  standards.  The  standards  are  for  the 
protection  of  his  employees. 

General 

§  1910.22  Scope. 

This  Subpart  D  applies  to  all  perma¬ 
nent  places  of  employment,  except 
where  domestic,  mining,  or  where  agri¬ 
cultural  work  only  is  performed. 

§  1910.22a  Housekeeping. 

(a)  All  places  of  employment,  passage¬ 
ways,  storerooms,  and  service  rooms  shall 
be  kept  clean  and  orderly  to  the  extent 
that  the  nature  of  the  work  allows. 

(b)  The  floor  of  every  workroom  shall 
be  maintained  in  a  clean  and,  so  far  as 
practicable,  a  dry  condition.  Where  wet 
processes  are  used,  drainage  shall  be 
maintained,  and  false  floors,  platforms, 
mats,  or  other  dry  standing  places  should 
be  provided  where  practicable. 

(c)  To  facilitate  cleaning,  every  floor, 
working  place,  and  passageway  shall  be 
kept  free  from  protruding  nails,  splinters, 
holes,  or  loose  boards. 

§  1910.22b  Ainlcit  and  passagCHay!*. 

(a)  Where  mechanical  handling  equip¬ 
ment  is  used,  sufficient  safe  clearances 
shall  be  allowed  for  aisles,  at  loading 
docks,  through  doorways  and  wherever 
turns  or  passage  must  be  made.  Aisles 
and  passageways  shall  be  kept  clear  and 
in  good  repair,  with  no  obstruction  across 
or  in  aisles  that  could  create  a  hazard. 
Permanent  aisles  and  passageways  shall 
be  apprc^riately  marked. 

§  1910.22c  Covers  and  guardrails. 

Covers,  guardrails  or  some  other  means 
of  equivsilent  effect  shall  be  provided  to 


protect  employees  from  open  pits,  tanks, 
vats,  and  itches,  and  similar  openings 
presenting  a  hazard  of  falling,  except  as 
otherwise  provided  for  in  this  subpart. 

§  1910.22d  Floor-loading  protection. 

(a)  The  floor-loading  capacity  (the 
weight  and  distribution  of  safe  loads  on 
a  floor)  of  each  floor  of  a  building  on 
which  an  employee  is  working  shall  be 
determined  by  a  registered  professional 
engineer,  architect,  or  other  person  who 
is  qualified  by  training  or  experience  to 
apply  the  scientific  principles  required 
to  make  the  determination.  The  floor¬ 
loading  capacity  as  so  determined  shall 
not  be  exceeded. 

(b)  The  floor-load  capacity  deter¬ 
mined  imder  paragraph  (a)  of  this  sec¬ 
tion  shall  be  marked  on  a  sign  made  of 
durable  material  in  easy-to-read  letters. 
The  sign  shall  be  conspicuously  posted  on 
each  floor.  The  sign  shall  be  maintained 
in  good  condition. 

(c)  The  requirements  of  paragraph  (a) 
of  this  section  do  not  apply  when:  (1) 
A  floor  is  built  on  an  earth  (soil)  base 
in  a  multi-floor  building;  (2)  the  build¬ 
ing  is  of  one-story  construction,  and  the 
floor  is  at  grade  level,  without  cellar  or 
basement  with  the  total  floor  being  sup¬ 
ported  by  earth  (soil  base) . 

(d)  The  employer  shall  not  exceed  the 
floor-loading  capacity  determined  under 
this  section. 

Guarding  Floor  and  Wall  Openings  and 
Holes 

§  1910.23a  Purpose;  definitions. 

(a)  Purpose. — (1)  The  purpose  of  the 
sections  under  the  centerhead  “guarding 
floor  and  wall  openings  and  holes”  is  to 
protect  employees  working  in  areas 
where  floor  and  wall  openings  present 
hazards  to  the  safety  of  employees.  The 
primary  hazard  is  falling. 

(2)  The  standards  in  the  sections 
under  the  centerhead  “guarding  floor 
and  wall  openings  and  holes”  shall  not 
apply  to  industrial  grating  holes  nor  to 
the  working  face  of  floor  openings  which 
are  occupied  by  elevators,  dumb  waiters, 
conveyors,  machinery,  piping,  or  con¬ 
tainers;  the  loading  and  imloading  areas 
of  automotive  truck  and  railroad  docks, 
or  platforms,  scaffolds,  pits  and  trenches 
and  which  are  occupied  for  the  purpose 
of  providing  access  to  a  product,  facility 
or  process  equipment  while  being  worked 
upon. 

(b)  Definitions. — As  used  in  §§  1910.- 
23b  through  1910.23n  the  definitions 
contained  in  this  paragraph  shall  apply. 

(1)  Floor  hole. — An  opening  measur¬ 
ing  more  than  1  inch  in  its  least  dimen¬ 
sion,  in  any  floor,  pavement,  or  yard, 
through  which  materials  or  tools  may 
fall  on  persons  or  into  machinery  or 
equipment. 

(2)  Floor  opening. — An  opening  meas¬ 
uring  4  inches  or  more  in  its  least  dimen¬ 
sion,  in  any  floor,  platform,  pavement,  or 
yard,  into  which  employees  may  step; 
such  as  a  hatchway,  stair  or  ladder  open¬ 
ing,  pit,  or  large  manhole.  Floor  openings 
occupied  by  elevators,  dumb  waiters,  con¬ 
veyors,  piping,  machinery,  or  containers 
are  excluded  from  this  definition. 


(3)  Handrail. — A  single  bar  or  pipe 
supported  on  brackets  from  a  wall  or 
partition,  as  on  a  stairway  or  ramp,  to 
furnish  persons  with  a  handhold  in  case 
of  tripping. 

(4)  Platform. — A  working  space  for 
persons,  elevated  above  the  surrounding 
floor  or  ground;  such  as  a  balcony  or 
platform  for  the  operation  of  machinery 
and  equipment. 

(5)  Runway. — A  passageway  for  per¬ 
sons,  elevated  above  the  surrounding 
floor  or  ground  level,  such  as  a  footwalk 
along  shafting  or  a  walkway  between 
buildings. 

(6)  Railing. — A  vertical  barrier  erected 
along  exposed  edges  of  a  floor  opening, 
wall  opening,  ramp,  platform,  or  rimway 
to  prevent  falls  of  persons. 

(7)  Standard  strength  and  construc¬ 
tion. — Any  construction  of  railings,  cov¬ 
ers,  or  other  guards  that  meets  the  re¬ 
quirements  of  the  sections  imder  the 
centerhead  “Guarding  Floors  and  Wall 
Openings  and  Holes”. 

(8)  Toeboard. — A  vertical  barrier  at 
floor  level  erected  along  exposed  edges  of 
a  floor  opening,  wall  opening,  platform, 
runway,  or  ramp  to  prevent  falls  of 
materials. 

(9)  Stair  railing. — A  vertical  barrier 
erected  along  exposed  sides  of  a  stairway 
to  prevent  falls  of  persons. 

(10)  Wall  hole. — An  opening  less  than 
30  inches  but  more  than  1  inch  high,  of 
imrestricted  width,  in  any  wall  or  par¬ 
tition  ;  such  as  a  ventilation  hole  or  drain¬ 
age  scupper. 

(11)  Wall  opening. — An  opening  at 
least  30  inches  high  and  18  inches  wide, 
in  any  wall  or  partition,  through  which 
persons  may  fall;  such  as  an  opening  for 
a  window,  a  yard-arm  doorway  or  chute 
opening. 

§  1910.2.3Ii  Slairnay  and  oilier  floor 
opciiing.s. 

Every  stairway  floor  opening  shall  be 
guarded  by  a  standard  railing  con¬ 
structed  in  accordance  with  §  1910. 23n. 
The  railing  shall  be  on  all  exposed  sides, 
except  at  the  entrance  to  the  stairway. 
Alternatively,  the  guarding  may  consist 
of  a  floor-opening  cover  of  standard 
strength.  In  the  latter  situation,  stand¬ 
ard  railings  on  all  exposed  sides  (except 
at  the  entrance  to  the  stairway)  shall  be 
used  when  the  cover  is  removed  and  the 
stairway  is  in  use. 

§  1910.23c  LadderM'ay  opening  or  plat¬ 
form. 

Every  ladderway  floor  opening  or  plat¬ 
form  shall  be  guarded  by  a  standard  rail¬ 
ing  with  a  standard  toeboard  on  all  ex¬ 
posed  sides  (except  at  entrance  to  open¬ 
ing)  ,  with  the  passage  through  the  railing 
either  provided  with  a  raising  or  swing¬ 
ing  gate  or  chain  or  so  offset  that  a  per¬ 
son  cannot  walk  directly  into  the  open¬ 
ing. 

§  1910.23d  llalrliway:  chute  floor  open¬ 
ing. 

(a)  (1)  Every  hatchway  and  chute  floor 
opening  shall  be  guarded  by  one  of  the 
means  prescribed  in  either  subparagraph 
(2)  or  (3)  of  the  paragraph. 
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(2)  A  removable  or  hinged  floor  open¬ 
ing  cover  of  sufficient  strength  shall  be 
provided.  When  cover  is  off  and  hatchway 
or  chute  is  open,  the  opening  shall  be  pro¬ 
tected  by  a  standard  guardrail  so  as  to 
leave  only  one  exposed  side.  When  the 
opening  is  not  in  use,  the  cover  shall  be 
replaced. 

( 3 )  A  removable  railing  with  toeboards 
on  all  sides  of  the  opening  shall  be  pro¬ 
vided  as  required  by  the  usage  of  the 
opening  or  a  fixed  standard  railing  with 
toeboards  on  all  exposed  sides.  The  re¬ 
movable  railings  shall  be  kept  in  place 
when  the  opening  is  not  in  use  and  shall 
preferably  be  hinged  or  otherwise 
moimted  so  as  to  be  conveniently  re¬ 
placeable. 

(b)  Where  operating  conditions  ne¬ 
cessitate  the  feeding  of  material  into  any 
hatchw'ay  or  chute  opening,  protection 
shall  be  provided  to  prevent  a  person 
from  falling  through  the  opening. 

§  1910.23e  Skylight  opening. 

Every  skylight  opening  shall  be 
guarded  by  a  skylight  screen  or  a  fixed 
standard  railing  on  all  exposed  sides. 

§  1910.23f  Pit;  trapdoor  floor  opening. 

Elver>'  pit  and  trapdoor  floor  opening 
shall  be  guarded  whenever  practicable 
by  a  floor  opening  cover  of  standard 
strength  and  construction  which  should 
be  hinged  in  place.  While  the  cover  is  not 
in  place,  the  pit  or  trap  opening  shall  be 
guarded  by  a  jierson  designated  by  the 
employer,  or  shall  be  protected  on  all 
exposed  sides  by  removable  standard 
railings. 

§  1910.23g  Other  floor  openings. 

(a)  Every  manhole  floor  caning  shall 
be  guarded  by  a  standard  manhole  cover 
which  need  not  be  hinged  in  place.  While 
the  cover  is  not  in  place,  the  manhole 
opening  shall  be  guarded  by  a  person 
designated  by  the  employer,  or  shall 
be  protected  by  removable  standard 
raiUngs. 

(b)  Every  temporary  floor  opening 
shall  have  standard  railings,  or  shall  be 
guarded  by  a  person  designated  by  the 
employer. 

§  1910.23h  Floor  holes. 

(a)  Every  floor  hole  into  which  per¬ 
sons  can  accidentally  trip  shall  be 
guarded  by  either: 

(1)  A  standard  railing  with  stand¬ 
ard  toeboard  on  all  exposed  sides,  or 

(2)  A  floor  hole  cover  of  standard 
strength  and  construction  that  should 
be  hinged  in  place.  While  the  cover  is  not 
in  place,  the  floor  hole  shall  be  guarded 
by  a  person  designated  by  the  employer, 
or  shall  be  protected  by  a  removable 
standard  railing. 

(3)  Every  floor  hole  into  which  per¬ 
sons  cannot  accidentally  walk  (on  ac¬ 
count  of  fixed  machinery,  piping,  equip¬ 
ment,  or  walls)  shall  be  protected  by  a 
cover  that  leaves  no  openings  more  than 
1  inch  wide.  The  cover  shall  be  securely 
held  in  place  to  prevent  tools  or  mate¬ 
rials  from  falling  through. 


§  1910.231  Doors  or  gales  opening  on 
stairways. 

Where  doors  or  gates  open  directly  on 
a  stairway,  a  platform  shall  be  provided, 
and  the  swing  of  the  door  shall  not  re¬ 
duce  the  effective  width  to  less  than  28 
inches. 

§  1910.23j  Proleclion  for  wall  openings 
and  holes. 

(a)  Every  wall  opening  from  which 
there  is  a  drop  of  more  than  4  feet  shall 
be  guarded  by  one  of  the  following: 

(1)  A  rail,  picket  fence,  half  door,  or 
equivalent  barrier.  (The  guard  may  be 
removable  but  when  the  guard  is  remov¬ 
able  it  shall  be  hinged  or  otherwise 
moimted  so  as  to  be  conveniently  re¬ 
placeable.  Where  there  is  exposure  below 
to  falling  materials,  a  removable  toe- 
board  or  the  equivalent  shall  also  be  pro¬ 
vided.  When  the  oE>ening  is  not  in  use  for 
handling  materials,  the  guard  shall  be 
kept  in  position  regardless  of  a  door  to 
the  opening.  In  addition,  a  grab  handle 
shall  be  provided  on  each  side  of  the 
opening  with  its  center  approximately  4 
feet  above  floor  level  and  of  standard 
strength  and  mounting.)  ,*  or 

(2)  Extension  platform  onto  which 
materials  can  be  hoisted  for  handling, 
which  shall  have  side  rails  or  equivalent 
guards  of  standard  specifications. 

(b)  Every  chute  wall  opening  from 
which  there  is  a  drop  of  more  than  4 
feet  shall  be  guarded  by  one  or  more  of 
the  barriers  specified  in  paragraph  (a) 
of  this  section,  or  such  other  guards  as 
the  conditions  render  appropriate. 

(c)  Every  window  wall  opening  at  a 
stairway  landing  from  which  there  is  a 
drop  of  more  than  4  feet,  and  where  the 
bottom  of  the  opening  is  less  than  3  feet 
above  the  platform  or  landing,  shall  be 
guarded  by  standard  slats,  standard  grill 
work  (as  specified  in  §  1910.23n(k))  or 
standard  railing.  Where  the  window 
opening  is  below  the  landing,  or  plat¬ 
form,  a  standard  toeboard  shall  be  pro¬ 
vided. 

(d)  Every  temporary  wall  opening 
shall  have  adequate  guards  but  these 
need  not  be  of  standard  construction. 

(e)  Where  there  is  a  hazard  of  mate¬ 
rials  falling  through  a  wall  hole,  and  the 
lower  edge  of  the  near  side  of  the  hole  is 
less  than  4  inches  above  the  floor,  and 
the  far  side  of  the  hole  more  than  5  feet 
above  the  next  lower  level,  the  hole  shall 
be  protected  by  a  standard  toeboard,  or 
an  enclosing  screen  either  of  solid  con¬ 
struction,  or  as  specified  in  S  1910.23n(k) . 

§  1910.23k  Platforms  and  runways. 

(a)(1)  Every  platform  or  runway  six 
feet  or  more  above  an  adjacent  floor  or 
ground  level  where  an  employee  works 
shall  be  guarded  by  a  standard  railing 
(or  the  equivalent  as  specified  in 
§  1910.23n)  on  all  open  sides. 

(2)  When  the  requirement  prescribed 
in  subparagraph  (1)  of  this  paragraph  is 
not  feasible  because  it  would  result  in  an 
impairment  of  the  work  being  performed 
or  because  some  accommodaticm  is 
needed  so  that  the  rules  of  another  Fed¬ 
eral  agency  may  be  met,  such  as  those 


of  the  U.S.  Department  of  Agriculture 
under  the  Wholes<xne  Meat  Act  (21 
U.S.C.  601),  alternative  protection  may 
be  provided  for  employees  which  is  as 
safe  as  that  which  would  be  afforded  by 
§  1910.23k(a)(l). 

(3)  The  guarding  requirement  in  sub- 
paragraph  (1)  of  this  paragraph  does 
not  apply  to  the  entrance  to  a  ramp, 
stairway,  fixed  ladder,  or  ship  stair. 

(4)  The  railing  required  by  §  1910.23k 
(a)  (1)  shall  be  provided  with  a  toeboard 
wherever,  beneath  the  open  sides,  a  per¬ 
son  can  pass,  there  is  moving  machin¬ 
ery,  or  there  is  equipment  with  which 
falling  materials  could  create  a  hazard. 

(b)  Runways  used  exclusively  for 
special  purposes  (such  as  oiling,  shaft¬ 
ing,  or  filing  tank  csirs)  may  have  the 
railing  on  one  side  omitted  where  op¬ 
erating  conditions  necessitate  such 
omission,  provided  the  falling  hazard  is 
minimized  by  using  a  runway  of  not  less 
than  18  inches  wide.  Where  persons  en¬ 
tering  upon  runways  become  thereby  ex¬ 
posed  to  machinery,  electrical  equip¬ 
ment,  or  other  danger  not  a  falling 
hazard,  additional  guarding  than 
those  specified  may  be  essential  for 
protection. 

§  1910.231  Stairway  and  railing  guards. 

Regardless  of  height,  open-sided 
floors,  walkways,  platforms,  or  runways 
above  dangerous  equipment,  pickling  or 
galvanizing  tanks,  degreasing  units,  and 
similar  hazards  shall  be  guarded  with  a 
standard  railing  and  toeboard. 

§  1910.23ni  Stairway  railings  and 
guards. 

(a)  Every  flight  of  stairs  having  three 
or  more  risers  shall  be  equipped  with 
standard  stair  railings  or  standard 
handrails  as  specified  in  subparagraphs 
(1)  through  (5)  of  this  paragraph,  the 
width  of  the  stair  to  be  measured  clear  of 
all  obstructions  except  handrails: 

(1)  On  stairways  less  than  44  inches 
wide  having  both  sides  enclosed,  at  least 
one  handrail,  preferably  on  the  right 
side  descending. 

(2)  On  stairways  less  than  44  inches 
wide  having  one  side  open,  at  lesist  one 
stair  railing  on  the  open  side. 

(3)  On  stairways  less  than  44  Inches 
wide  having  both  sides  open,  one  stair 
railing  on  each  side. 

(4)  On  stairways  more  than  44  inches 
wide  but  less  than  88  inches  wide,  one 
handrail  on  each  enclosed  side  and  one 
stair  railing  on  each  op>en  side. 

(5)  On  stairways  88  or  more  inches 
wide,  one  handrail  on  each  enclosed 
side,  one  stair  railing  on  each  open  side, 
and  one  intermediate  stair  railing  lo¬ 
cated  approximately  midway  of  the 
width. 

(b)  Winding  stairs  shall  be  equipped 
with  a  handrail  offset  to  prevent  walking 
on  all  portions  of  the  treads  having 
width  less  than  6  Inches. 

§  1910.23n  Railing,  toeboards,  and 
cover  specifications. 

(a)  Standard  ratting. — ^A  “standard 
railing”  shall  consist  of  a  top  rail,  inter¬ 
mediate  rail,  and  posts,  and  shall  have  a 
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minimum  vertical  height  of  36  inches  to 
42  inches  nominal  from  the  upper  sur¬ 
face  of  the  top  rail  to  the  floor,  platform, 
runway,  or  ramp  level.  The  top  rail  of  the 
“standard  railing”  shall  be  smooth¬ 
surfaced  throughout  its  length.  The  in¬ 
termediate  rail  of  the  "standard  railing” 
shall  be  about  halfway  between  the  top 
rail  and  the  floor,  platform,  runway,  or 
ramp.  The  end  of  tho  rails  of  the  “stand¬ 
ard  railing”  shall  not  overhang  the  ter¬ 
minal  posts  to  the  extent  of  causing  a 
projection  hazard. 

(b)  Stair  railing. — A  “stair  railing” 
shall  be  of  similar  construction  to  stand¬ 
ard  railing,  but  the  vertical  height  shall 
be  not  more  than  34  inches  nor  less  than 
30  Inches  from  the  upper  surface  of  the 
top  rail  to  the  surface  of  the  tread  in 
line  with  the  face  of  the  riser  at  the 
forward  edge  of  the  tread. 

(c)  Various  specifications. — Minimum 
requirements  for  “standard  railings” 
under  various  types  of  construction  are 
specified  in  the  following  subparagraphs. 
Dimensions  specified  are  based  on  the 
U.S.  Department  of  Agriculture  Wood 
Handbook,  No.  72,  1955  (No.  1  [S4S] 
Southern  Yellow  Pine  [Modulus  of  Rup¬ 
ture  7,400  p.s.1.])  for  wood:  ANSI  G41.5- 
1970,  American  National  Standard  Spec¬ 
ifications  for  Welded  and  Seamless  Steel 
Pipe,  for  pipe. 

( 1 )  Wood  railings. — For  wood  railings, 
the  posts  shall  be  of  at  least  2-inch  by 
4-inch  stock  spaced  not  to  exceed  6  feet; 
the  top  and  intermediate  rails  shall  be  of 
at  least  2-inch  by  4-inch  stock.  If  top 
rail  is  made  of  two  right-angle  pieces 
of  1-inch  by  4-lnch  stock,  posts  may  be 
spaced  on  8-foot  centers,  with  2-inch 
by  4-lnch  intermediate  rail. 

(2)  Pipe  railings. — For  pipe  railing, 
posts  and  top  and  Intermediate  rails 
shall  be  at  least  one  and  one-half  inches 
nominal  outside  diameter  with  posts 
sr>aced  not  more  than  eight  feet  on 
centers. 

(3)  Structural  steel  railings. — For 
structural  steel  railings,  posts  and  top 
and  intermediate  rails  shall  be  of  2-inch 
by  2-inch  by  %-inch  angles  or  other 
metal  shapes  of  equivalent  bending 
strength  with  posts  spaced  not  more 
than  8  feet  on  centers. 

(4)  Anchors. — Anchoring  of  posts  and 
framing  of  members  for  railings  of  all 
types  shall  be  of  such  construction  that 
the  completed  structure  shall  be  capable 
of  withstanding  a  load  of  at  least  200 
pounds  applied  to  the  top  rail  horizon¬ 
tally. 

(5)  Others. — Other  types,  sizes,  and 
arrangements  of  railing  construction  are 
acceptable  provided  they  meet  the  fol¬ 
lowing  conditions: 

(i)  A  smooth-surfaced  top  rail  at  a 
height  above  floor,  platform,  runway,  or 
ramp  level  not  less  than  36  inches  to  42 
inches  nominal; 

(ii)  A  strength  to  withstand  at  least 
the  minimum  requirement  of  200  pounds 
applied  to  the  top  rail  horizontally; 

(iii)  Protection  between  top  rail  and 
floor,  platform,  runway,  ramp,  or  stair 
treads,  equivalent  at  least  to  that  af¬ 
forded  by  a  standard  intermediate  rail; 

(iv)  Elimination  of  overhang  of  rail 


ends  unless  such  overhang  does  not  con¬ 
stitute  a  hazard;  such  as,  baluster  rail¬ 
ings,  scrollwork  railings,  panelled  rail¬ 
ings. 

(d)  Standard  toeboard. — (1)  A  "stand¬ 
ard  toeboard”  shall  be  from  two  to  six 
inches  nominal  in  vertical  height  from 
its  top  edge  to  the  level  of  the  floor,  plat¬ 
form,  runway,  or  ramp.  The  toeboard 
shall  be  securely  fastened  in  place.  The 
clearance  of  the  toeboard  above  the  floor, 
platform,  runway,  or  ramp  level  shall  be 
the  lowest  that  is  practical  under  the 
existing  circumstances.  It  is  expected 
that  in  most  situations,  there  shall  be 
a  minimum  clearance  above  the  level  of 
the  floor,  platform,  nmway,  or  ramp. 
The  toeboard  shall  be  made  of  substan¬ 
tial  material  which  is  either  solid  or 
which  has  openings  of  not  more  than 
one  inch  in  the  greatest  dimension. 

(2)  When  materials  are  piled  to  such 
a  height  that  the  standard  toeboard 
does  not  provide  protection,  substantial 
paneling  or  screening  from  the  floor  to 
the  intermediate  rail,  or  the  toprail  shall 
be  provided. 

(e)  Handrails. — (1)  A  handrail  shall 
consist  of  a  lengthwise  member  mounted 
directly  on  a  wall  or  partition  by  means 
of  brackets  attached  to  the  lower  side  of 
the  handrail  so  as  to  offer  no  obstruc¬ 
tion  to  a  smooth  surface  along  the  top 
and  both  sides  of  the  handrail.  The 
handrail  shall  be  of  rounded  or  other 
section  that  will  furnish  an  adequate 
handhold  for  anyone  grasping  to  avoid 
falling.  The  ends  of  the  handrail  should 
be  turned  in  to  the  supporting  wall  or 
otherwise  arranged  so  as  not  to  consti¬ 
tute  a  projection  hazard. 

(2)  llie  height  of  handrails  shall  be 
not  more  than  34  inches  nor  less  than  30 
inches  from  upper  surface  of  handrail 
to  surface  of  tread  in  line  with  face  of 
riser  at  the  forward  edge  of  the  tread. 

(3)  The  size  of  handrails  shall  be: 
(i)  When  of  hardwood,  tw'o  inches  nomi¬ 
nal  in  outside  diameter;  and  (ii)  when  of 
metal  pipe  at  least  one  and  one-half 
inches  nominal  outside  diameter.  The 
length  of  brackets  shall  be  such  as  to 
give  a  clearance  between  the  handrail 
and  the  w’all  or  any  projection  thereon 
of  at  least  one  and  one-half  inches.  The 
spacing  of  brackets  shall  not  exceed  eight 
feet. 

(4)  The  mounting  of  handrails  shall 
be  such  that  the  completed  structure  is 
capable  of  withstanding  a  load  of  at 
least  200  pounds  applied  in  any  direction 
at  any  point  on  the  rail. 

(f)  Clearance  of  handrails  and  rail¬ 
ings. — All  handrails  and  railings  shall 
have  a  clearance  of  not  less  than  one 
and  one-half  inches  betw'een  the  hand¬ 
rail  or  railing  and  any  other  object. 

(g)  Floor  opening  covers. — Floor 
opening  covers  may  be  of  any  material 
that  meets  the  following  strength 
requirements : 

(1)  Trench  or  conduit  covers  and 
their  supports,  when  located  in  plant 
roadways,  shall  be  designed  to  carry  a 
truck  rear-axle  load  of  at  least  20,000 
pounds. 

(2)  Manhole  covers  and  their  sup¬ 
ports,  when  located  in  plant  roadways. 


shall  be  designed  to  carry  a  truck  rear- 
axle  load  of  at  least  20,000  poimds.  Com¬ 
pliance  with  local  standard  highway  re¬ 
quirements  concerning  the  strength  of 
manhole  covers  shall  be  accepted  as 
compliance  with  this  subparagraph. 

(3)  The  construction  of  floor  open¬ 
ing  covers  may  be  of  any  material  that 
meets  the  surrounding  floor  strength 
requirements.  Covers  projecting  not 
more  than  1  inch  above  the  floor  level 
may  be  used  providing  all  edges  are 
chamfered  to  an  angle  with  the  hori¬ 
zontal  of  not  over  30  degrees.  All  hinges, 
handles,  bolts,  or  other  parts  shall  set 
flush  with  the  floor  or  cover  surface. 

(h)  Skylight  screens.  —  Skylight 
screens  shall  be  of  such  construction  and 
mounting  that  they  are  capable  of 
withstanding  a  load  of  at  least  200 
pounds  applied  perpendicularly  on  the 
screen.  They  shall  also  be  of  such  con¬ 
struction  and  mounting  that  imder 
ordinary  loads  or  impacts,  they  will  not 
deflect  downward  sufficiently  to  break 
thfe  glass  below  them.  The  construction 
shall  be  of  grillwork  with  openings  not 
more  than  4  inches  long  or  of  slatwork 
with  openings  not  more  than  2  inches 
wide  with  length  unrestricted. 

(i)  Wall  opening  harriers. — Wall 
opening  barriers  (rails,  picket  fences, 
and  half  doors)  shall  be  of  such  con¬ 
struction  and  mounting  that,  when  in 
place  at  the  opening,  the  barrier  is  ca¬ 
pable  of  withstanding  a  load  of  at  least 
200  pounds  applied  in  any  direction  (ex¬ 
cept  upward)  at  any  point  on  the  top 
rail  or  corresponding  member. 

(j)  Wall  opening  grab  handles. — Wall 
opening  grab  handles  shall  be  not  less 
than  12  inches  in  length  and  shall  be 
so  moimted  as  to  give  3  inches  clear¬ 
ance  from  the  side  framing  of  the  wall 
opening.  The  size,  material,  and  anchor¬ 
ing  of  the  grab  handle  shall  be  such  that 
the  completed  structure  is  capable  of 
withstanding  a  load  of  at  least  200 
poimds  applied  in  any  direction  at  any 
point  on  the  handle. 

(k)  Wall  opening  screens. — Wall 
opening  screens  shall  be  of  such  con¬ 
struction  and  mounting  that  they  are 
capable  of  withstanding  a  load  of  at 
least  200  pounds  applied  horizontally  at 
any  point  on  the  near  side  of  the  screen. 
They  may  be  of  solid  construction,  of 
grillwork  with  openings  not  more  than 
8  inches  long,  or  of  slatwork  with  open¬ 
ings  not  more  than  4  inches  wide  with 
length  imrestricted. 

§  1910.24a  Crneral  npplicalion. 

(a)  The  sections  under  the  center- 
head  “Fixed  Industrial  Stairs”  contain 
specifications  for  the  safe  design  and 
construction  of  fixed  industrial  stairs. 
The  term  “fixed  industrial  stairs”  in¬ 
cludes  interior  and  exterior  stairs 
around  machinery,  tanks,  and  other 
equipment:  and  stairs  leading  to  or  from 
floors,  platforms,  or  pits. 

(b)  The  sections  under  the  center- 
head  “Fixed  Industrial  Stairs”  do  not 
apply  to  stairs  used  as  a  means  of  egress 
(see  Subpart  E  of  this  part),  to  con¬ 
struction  operations  in  private  residence, 
or  to  articulated  stairs,  such  as  may  be 
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installed  on  floating  roof  tanks  or  on 
dock  facilities,  the  angle  of  which 
changes  with  the  rise  and  fall  of  the  base 
support. 

Fixed  Industrial  Stairs 
§  1910.24b  Definitions. 

As  used  in  the  sections  under  the  cen- 
terhead  “Fixed  Industrial  Stairs”,  unless 
the  context  requires  otherwise,  flxed  in¬ 
dustrial  stair  terms  shall  have  the  mean¬ 
ing  ascribed  in  this  section. 

(a)  Handrail. — A  single  bar  of  wood  or 
pipe  supported  on  brackets  from  a  wall 
or  partition  to  provide  a  continuous 
handhold  for  persons  using  a  stair. 

(b)  Nose,  nosing. — That  portion  of  a 
tread  projecting  beyond  the  face  of  the 
riser  immediately  t)elow. 

(c)  Open  riser. — The  air  space  between 
the  treads  of  stairways  without  upright 
members  (risers). 

(d)  Platform. — An  extended  step  or 
landing  breaking  a  continuous  run  of 
stairs. 

(e)  Railing. — A  vertical  barrier  erected 
along  exposed  sides  of  stairways  and 
platforms  to  prevent  falls  of  persons.  The 
top  member  of  railing  usually  serves  as 
a  handrail. 

(f)  Rise. — The  vertical  distance  from 
the  top  of  a  tread  to  the  top  of  the  next 
higher  tread. 

(g)  Riser. — The  upright  member  of  a 
step  situated  at  the  back  of  a  lower  tread 
and  near  the  leading  edge  of  the  next 
higher  tread. 

(h)  Ship  stair. — A  series  of  treads  with 
a  slope  greater  than  that  of  a  flxed  in¬ 
dustrial  stair,  with  handrails  attached 
leading  from  one  level  or  floor  to  an¬ 
other,  or  leading  to  platforms,  pits,  boiler 
rooms,  crossovers  or  around  machinery, 
tanks  and  other  equipment  in  restricted 
spaces,  in  which  a  flxed  industrial  stair 
can  not  be  fitted. 

(i)  Stairs,  stairway. — A  series  of  steps 
leading  from  one  level  or  floor  to  an¬ 
other,  or  leading  to  platforms,  pits,  boiler 
rooms,  crossovers,  or  around  machinery, 
tanks,  and  other  equipment  that  are  used 
more  or  less  continuously  or  routinely  by 
employees,  or  only  occasionally  by  spe¬ 
cific  individuals.  A  series  of  steps  and 
landings  having  three  or  more  risers  con¬ 
stitutes  stairs  or  stairway. 

( j )  Tread. — The  horizontal  member  of 
a  step. 

(k)  Tread  run. — The  horizontal  dis¬ 
tance  from  the  leading  edge  of  a  tread 
to  the  leading  edge  of  an  adjacent  tread. 

§  1910. 24<*  ^'here  fixed  stairs  are  re¬ 
quired. 

Fixed  stairs  shall  be  provided  for  access 
from  one  structure  level  to  another 
where  oi;}erations  necessitate  regular 
travel  between  levels,  and  for  access  to 
operating  platforms  at  any  equipment 
which  requires  attention  routinely  dur¬ 
ing  operations.  Fixed  stairs  shall  also  be 
provided  where  access  is  required  to  ele¬ 
vations  for  such  purposes  as  gauging,  in¬ 
spection,  regular  maintenance,  etc., 
where  such  work  may  expose  employees 
to  acids,  caustics,  gases,  or  other  harm¬ 
ful  substances,  or  for  which  purposes 
the  carrying  of  tools  or  equipment  by 


hand  is  normally  required.  (It  is  not  the 
intent  of  this  section  to  preclude  the  use 
of  flxed  ladders  for  access  to  elevated 
tanks,  towers,  and  similar  structures, 
overhead  traveling  cranes,  etc.,  where  the 
use  of  flxed  ladders  is  common  practice.) 

§  1910.24d  Industrial  stair  strength. 

Fixed  industrial  stairs  shall  be  de¬ 
signed,  constructed,  and  installed  to 
carry  a  minimum  hve  load  of  100  pounds 
per  square  foot.  Industrial  stair  treads 
shall  be  designed  to  carry  a  minimum 
concentrated  load  of  300  poimds  on  the 
center  line  of  tread  span. 

§  1910.24e  Stair  nidth. 

Fixed  industrial  stairs  shall  have  a 
minimum  width  of  22  inches. 

§  1910.24f  Angle  of  stairway  rise. 

(a)  Fixed  industrial  stairs  shall  be  in¬ 
stalled  at  angles  to  the  horizontal  of  be¬ 
tween  30  and  50  degrees  with  a  minimum 
rise  of  6  Vi  inches  and  a  maximum  rise  of 
8  Vi  inches. 

( 1 )  Any  imiform  combination  of  rise- 
tread  dimensions  may  be  used  that  will 
result  in  a  stairway  at  an  angle  to  the 
horizontal  within  the  permissible  range. 

(2)  If  an  indicated  elevation  cannot 
be  accomplished  with  flxed  industrial 
stairs  imder  this  requirement  because  of 
physical  restrictions  and  limited  access 
to  elevation,  a  ship  stair  may  be  installed 
in  accordance  with  standard  engineering 
practices. 

§  1920.24g  Industrial  stair  treads. 

Each  tread  and  the  top  landing  of  an 
industrial  stair,  where  risers  are  used, 
shall  have  a  nose  which  extends  one-half 
inch  to  1  inch  beyond  the  face  of  the 
lower  riser.  Noses  shall  have  an  even 
leading  edge.  Riser  height  and  tread 
width  shall  be  uniform  throughout  any 
flight  of  stairs. 

§  1910.24h  Length  of  industrial  stair; 
landings. 

Industrial  stairs  shall  have  landings 
at  intervals  of  not  more  than  12  feet  of 
vertical  rise.  The  stairway  platforms 
shall  be  not  less  than  the  width  of  the 
stairway  and  have  a  minimum  of  30 
inches  in  length  measured  in  the  di¬ 
rection  of  travel. 

§  ]910.24i  Railings  and  handrails. 

Standard  railings  shall  be  provided  on 
open  sides  of  all  exposed  stairways  and 
stair  platforms.  Handrails  shall  be  pro¬ 
vided  on  at  least  one  side  of  closed  stair¬ 
ways.  Stair  railings  and  handrails 
shall  be  installed  in  accordance  with 
§  1910.23n. 

§  1910.24j  Open  risers. 

Industrial  stairs  having  treads  of  less 
than  a  nine-inch  width  may  have  open 
risers. 

§  1910.21k  Spiral  stairway. 

(a)  A  stair  having  a  closed  circular 
form  in  its  plan  view  with  uniform 
sector  shaped  treads  attached  to  and 
radiating  about  a  supporting  column. 
The  effective  tread  is  delineated  by  the 
nosing  radius  line,  the  exterior  arc 


(center-line  of  railing)  and  the  overlap 
radius  line  (nosing  radius  line  of  tread 
above).  Effective  tread  dimensions  are 
taken  along  a  line  perpendicular  to  the 
center-line  of  the  tread. 

(1)  A  single-way  tread  shall  have  an 
exterior  arc  chord  of  at  least  10”  and 
minimum  effective  tread  dimension  of 
6”,  measured  11”  from  the  exterior  arc. 

(2)  A  two-way  tread  shall  have  an  ex¬ 
terior  arc  chord  of  at  least  18 Vi”  and  a 
minimum  effective  tread  dimension  of 
10”,  measured  22”  from  the  exterior 
arc. 

(3)  A  limited-access  tread  shall  have 
an  exterior  arc  chord  of  at  least  8 Vi” 
and  minimum  effective  dimension  of  5”, 
measured  9”  from  the  exterior  arc.  This 
limited  access  stair  may  be  used  for 
access  to  elevated  tanks,  towers  and  sim¬ 
ilar  structures,  overhead  traveling  cranes, 
etc.,  where  the  use  of  flxed  ladders  is 
common  practice. 

(4)  The  angle  of  stairway  rise  is  to  be 
between  30°  and  50*  to  the  horizontal 
measured  on  a  line  11”  in  from  the 
center -line  of  railing  (two-way  stair 
measured  22”  in  from  the  center-line  of 
the  exterior  railing) . 

(5)  The  stair  is  to  be  designed,  con¬ 
structed  and  installed  to  carry  a  live 
load  of  flve  times  the  normal  live  load 
anticipated. 

(6)  The  anchorage  of  posts  and  fram¬ 
ing  members  for  railings  of  all  types 
shall  be  designed  using  standard  engi¬ 
neering  practices  for  stresses,  safety 
factors,  etc.  The  completed  railing  shall 
be  designed  and  constructed  to  with¬ 
stand  a  load  of  25  pounds  per  linear  foot 
applied  in  any  direction  at  the  top  of  the 
railing.  The  intermediate  rail  shall  be 
capable  of  withstanding  a  horizontal 
load  of  20  pounds  per  linear  foot.  The 
end  of  terminal  posts  shall  be  capable  of 
withstanding  a  load  of  200  poimds  ap¬ 
plied  in  any  direction  at  the  top  of  the 
post.  The  above  loads  are  not  additive. 
In  lieu  of  the  intermediate  rail,  vertical 
balusters  may  be  used  if  the  distance  be¬ 
tween  balusters  does  not  exceed  9”.  On  a 
two-way  stair  a  single-line  handrail, 
supported  from  the  center  post,  will  be 
provided  with  a  minimum  clearance  be¬ 
tween  railingrs  of  42”. 

(7)  Vertical  clearance  shall  be  6 '-6”. 

Portable  Wooden  Ladders 
§  1910.25  Appliration  of  requirements. 

The  sections  under  the  centerhead 
“Portable  Wooden  Ladders”  are  intended 
to  prescribe  rules  and  establish  minimum 
requirements  for  the  construction,  care, 
and  use  of  the  common  types  of  portable 
wood  ladders,  in  order  to  insure  safety 
under  normal  conditions  of  usage.  Spe¬ 
cial  wooden  ladders  such  as  fruitpicker’s 
ladders,  combination  step  and  extension 
ladders,  shelf  ladders,  and  library  lad¬ 
ders  and  other  similar  tsijes  of  ladders 
are  not  covered  by  these  sections. 

§  1910.25a  Materials. 

(a)  Requirements  applicable  to  all 
wood  parts. — (1)  All  wood  parts  shall  be 
of  the  species  specified  in  Table  I>-5,  sea¬ 
soned  to  a  moisture  content  of  not  more 
than  15  percent;  smoothly  machined  and 
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dressed  on  all  sides;  free  from  sharp 
edges  and  splinters;  sound  and  free  by 
accepted  visual  inspection  from  shake, 
wane,  compression  failures,  decay,  or 
other  irregtilarities  except  as  hereinafter 
provided.  Low  density  wood  shall  not  be 
used. 

(2)  Black  streaks  in  western  hemlock 
shall  not  be  considered  an  irregularity, 
except  that  chambers  associated  with 
black  streaks,  when  present  in  the  part, 
shall  be  limited  as  specified  for  pitch  and 
bark  pockets. 

(b)  Permissible  irregularities  in  side 
rails  and  back  rails. — (1)  The  general 
slope  of  grain  in  side  rails  of  minimum 
dimension  shall  not  be  steeper  than  1  in 
12,  except  that  for  ladders  under  10  feet 
in  length  and  having  fiat  steps  for  treads, 
the  general  slope  of  grain  shall  not  be 
steeper  than  1  in  10.  The  slope  of  grain 
in  areas  of  local  grain  deviation  shall 
not  be  steeper  than  1  in  12  or  1  in  10  as 
specified  above  when  occurring  on  the 
edges  or  in  the  outer  one-fourth  of  the 
width  of  the  wide  face.  Local  areas  of 
grain  deviation  within  the  center  half  of 
the  width  of  the  wide  face  may  contain 
grain  slope  as  steep  as  1  in  8.  Local  devi¬ 
ations  of  grain  associated  with  otherwise 
permissible  Irregularities  are  permitted. 

(2)  Knots  shall  not  appear  in  narrow 
faces  of  side  rails.  Knots,  if  tight  and 
sound  and  less  than  one-half  inch  in 
diameter,  are  permitted  on  the  wide  face 
provided  they  are  at  least  one-half  inch 
back  from  either  edge  and  not  more  fre¬ 
quent  than  1  to  any  3  feet  of  ladder 
length. 

(3)  Pitch  and  bark  pockets  are  per¬ 
mitted  provided  they  are  not  more  than 
one-eighth  inch  in  width,  or  more  than 

2  inches  in  length,  or  more  than  one- 
half  inch  in  depth,  and  then  only  if  they 
are  not  more  frequent  than  1  to  any 

3  feet  of  ladder  length. 

(4)  Checks  are  permitted  on  side 
rails  provided  they  are  not  more  than  6 
inches  in  length  or  more  than  one-half 
inch  in  depth. 

(5)  Occurrences  of  compression  wood 
in  relatively  small  amounts  and  posi¬ 
tively  Identified  by  competent  and  con¬ 
scientious  visual  inspection  of  side  rails 
are  permitted  provided  no  single  streak 
shall  exceed  one-half  inch  in  width  nor 
shall  the  aggregate  of  streaks  exceed 
one-fourth  of  the  face  of  the  side  rail. 
Borderline  forms  of  compression  wood 
not  positively  identified  by  competent 
and  conscientious  visual  inspection  are 
permitted.  Ladder  parts  containing  bow 
or  crook  which  would  interfere  with  the 
operation  of  the  ladder  shall  not  be  used. 

(c)  Permissible  irregularities  in  flat 
steps,  rungs,  and  cleats. — (1)  The  gen¬ 
eral  slope  of  grain  in  flat  steps  of  mini¬ 
mum  dimension  shall  not  be  steeper  than 
1  in  12,  except  that  for  ladders  under  10 
feet  in  length  the  slope  of  grain  shall 
not  be  steeper  than  1  in  10.  The  slope 
of  grain  in  areas  of  local  deviation  shall 
not  be  steeper  than  1  in  12  or  1  in  10 
as  specified  above.  For  all  ladders,  cross 
grain  not  steeper  than  1  in  10  are  per¬ 
mitted  in  lieu  of  1  in  12,  provided  the 
size  is  Increased  to  afford  at  least  15 
percent  greater  calculated  strength  than 
for  ladders  built  to  minimum  dimensions. 
Local  deviations  of  grain  associated  with 
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otherwise  permissible  Irregularities  are 
permitted. 

(2)  The  general  sl(«}e  of  grain  and 
that  in  areas  of  local  deviations  of  grain 
shall  not  be  steeper  than  1  in  15  in  rungs 
and  cleats.  For  all  ladders  cross  grain 
not  steeper  than  1  in  12  are  permitted  in 
lieu  of  1  in  15,  provided  the  size  is  in¬ 
creased  to  afford  at  least  15  percent 
greater  calculated  strength  for  ladders 
built  to  minimum  dimensions.  Local  de¬ 
viations  of  grain  associated  with  other¬ 
wise  permissible  irregularities  are  per¬ 
mitted. 

(3)  Knots  over  one-eighth  inch  in  di¬ 
ameter  shall  not  appear  in  rimgs.  Knots 
shall  not  appear  in  the  narrow  faces 
of  flat  steps  and  cleats.  Knots  appearing 
in  the  wide  faces  of  flat  steps  and  cleats 
shall  not  exceed  a  diameter  of  one-fourth 
inch. 

(d)  Classification  of  species  of  wood. — 
Table  E>-5  gives  a  list  of  native  woods, 
divided  into  four  groups  on  the  basis  of 
mechanical  properties  considered  from 
the  standpoint  of  use  for  ladder  con¬ 
struction. 

(1)  All  minimum  dimensions  and  spec¬ 
ifications  set  forth  hereinafter  for  side 
rails  and  flat  steps  are  based  on  the  spe¬ 
cies  of  wood  listed  in  Group  3  in  Table 
D-5  except  where  otherwise  provided. 
The  species  of  all  other  groups  may  be 
substituted  for  those  of  Group  3  when 
used  in  sizes  that  provide  at  least  equiva¬ 
lent  strengrth.  (See  Table  D-5  for  sug¬ 
gested  methods  of  size  adjustment.) 

(2)  All  minimum  dimensions  and  spec¬ 
ifications  set  forth  hereinafter  for 
rungs  and  cleats  are  based  on  the  spe¬ 
cies  of  wood  listed  in  Group  1  in  Table 
D-5.  CTleats  may  be  made  of  species  of 
any  other  group:  Provided,  That  the 
cross-sectional  ^mensions  specified  for 
Group  1  species  are  increased  by  the 
factors  shown  in  this  subdivision  (based 
on  the  percentages  of  Table  D-5)  for  the 
species  group  of  which  the  cleats  are  to 
be  made. 

Factor  for  Increase  in 

Each  Width  only 
Species  group  dimension  (thickness 

unchanged) 


1 .  1.00  1.00 

2  .  1.03  l.OS 

3  .  1.11  1.10 

4  .  1. 17  1. 26 


(e)  Metal  parts. — All  metal  parts  shall 
be  made  of  aluminum,  steel,  wrought 
iron,  malleable  iron,  or  other  material, 
adequate  in  strength  for  the  purpose  in¬ 
tended. 

§  1910.25b  (Anislriiclioii  rcqiiircmenls. 

(a)  Basts  of  requirements. — (1) 
Dimensions  specified  hereinafter  for 
wood  ladders  are  the  minimum  dressed 
cross-sectional  dimensions  for  the  types 
of  ladders  herein  designated,  based  on 
the  species  of  woods  specified  in 
§  1910.25a(d)  of  this  subpart,  at  a  mois¬ 
ture  content  of  15  percent.  The  dimen¬ 
sions  for  side  rails  are  based  on  a  mortise 
or  gain  as  specified  for  the  various  typies 
of  ladders  for  step  or  rung  attachments. 
Where  the  stren^h  of  the  side  rails  or 
back  legs  is  reduced  by  a  greater  mortise 
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or  gain  than  shown,  or  where  it  is  desired 
to  use  a  cross  section  for  any  wood  part 
either  dimension  of  which  is  less  than 
that  specified,  the  required  dimensions 
may  be  found  as  indicated  in  subpara¬ 
graph  (2)  of  this  paragraph. 

(2)  For  the  side  rails  of  single  exten¬ 
sion  and  sectional  ladders,  the  proposed 
section  shall  develop  an  actual  stress  per 
square  inch  not  greater  than  2,150 
pounds  for  Group  1  woods,  2,000  pounds 
for  Group  2  woods,  1,600  poimds  for 
Group  3  woods,  or  1,375  pounds  for 
Group  4  woods  when  computed  by  the 
following  formula  applying  to  rectan¬ 
gular  sections,  with  a  maximum  toler¬ 
ance  of  5  percent  over  these  stresses: 

3LD(P  +  W/16)  1.5  LZ)  (25+ W/16) 

S= - 

2B(D^-d)  B(PM).67) 

i’=25  pounds,  which  Is  the  normal  com¬ 
ponent  on  each  rail  of  a  load  of  2(X) 
pounds  at  the  center  of  the  ladder, 
equally  distributed  between  the 
rails,  when  the  foot  of  the  ladder  Is 
moved  out  of  the  perpendicular  by 
one-quarter  of  its  length. 

S  =  Stress  In  extreme  fiber  In  pounds  per 
square  Inch. 

W  =  Weight  of  ladder  in  pounds. 

L  =  Maximum  working  length  of  ladder  in 
inches. 

B=:Net  thickness  of  each  side  rail  in 
inches. 

i}= Depth  of  side  rail  in  Inches. 
d  =  Diameter  of  hole  bored  for  rung  (d^  shall 
be  taken  as  not  less  than  0.67). 

(3)  Adjustment  of  sizes  for  wood  parts 
of  stepladders  and  other  ladder  tjqies 
covered  by  this  section  may  be  made  as 
follows: 

(i)  The  dimensions  specified  in  later 
sections  for  parts  having  rectangular 
cross  sections  generally  represent  only 
one  of  a  number  of  possible  combinations 
of  thickness  and  width  wliich  could 
satisfy  the  requirements  for  strength  and 
stiffness.  Depending  upon  the  material 
sizes  available,  manufacturing  practices, 
and  like  factors,  parts  produced  by  a 
particular  manufacturer  may  or  may  not 
agree  exactly  with  the  sizes  given  later. 
The  following  provisions  of  this  subpara¬ 
graph  provide  means  for  determining 
equality  of  load-carrying  capacity  of 
parts  of  different  sizes  or  of  determining 
sizes  needed  to  provide  equality. 

(ii)  Any  changes  in  dimensions  shall 
result  in  a  change  in  the  width-thickness 
ratio  for  side  rails  of  back  legs  not 
greater  than  25  percent  from  the  ratio 
for  a  corresponding  ladder  as  now  cov¬ 
ered  in  this  section. 

(iii)  Where  both  dimensions  are  dif¬ 
ferent  from  those  specified,  the  load¬ 
carrying  capacity  in  bending  of  a  part 
will  be  equal  to  or  greater  than  that  of  a 
part  of  specified  dimensions  if  the  ratio 
Pi/Pi  is  not  less  than  1,  where 

Pi  BiD^ 

Pi^BiD.J 

and 

B  =  Dimensions  of  the  part  at  right  angles  to 
the  direction  of  load  (width  of  a  step, 
thickness  of  a  side  rail  or  back  leg) . 

D  =  Dimensions  of  the  part  parallel  to  the 
direction  of  load  (thickness  of  a  step, 
width  of  a  side  rail  or  back  leg). 
B,D,= Dimensions  as  specified. 

B,D,= Dimensions  of  part  being  considered. 
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(iv)  The  dimensions  to  be  used  in  the 
computations  are  net  dimensions.  For  ex¬ 
ample,  in  the  case  of  a  stepladder  side 
rail,  the  dimension  B  is  to  be  taken  as  the 
gross  thickness  of  the  rail  minus  the 
depth  of  the  gain  for  the  steps.  Where 
there  is  a  rung  hole  at  the  center  of 
depth  of  a  rail,  a  somewhat  more  accu¬ 
rate  comparison  may  be  made  by  the  use 
of  the  formula 

Pi  BiDi  (D|S-d») 

Pi  BiDi  (Dji-d’) 

where  the  symbols  have  the  same  mean¬ 
ings  as  previously  stated  and  d  is  the 
diameter  of  the  hole  for  the  nuig  tenon. 
In  most  instances  the  difference  in  re¬ 
sults  calculated  by  this  and  by  the  earlier 
formula  will  be  slight. 

(b)  Portable  stepladder s. — Stepladders 
longer  than  20  feet  shall  not  be  used. 
Stepladders  as  hereinafter  specified  shall 
be  of  three  tjT>es: 

Type  I — Industrial  stepladder,  3  to  20  feet 
for  heavy  duty,  such  as  utilities,  contractors, 
and  industrial  use. 

Type  II — Commercial  stepladder,  3  to  12 
feet  for  medium  duty,  such  as  painters,  offi¬ 
ces,  and  light  industrial  use. 

Type  III — Household  stepladder,  3  to  6  feet 
for  light  duty,  such  as  light  household  uses. 

(1)  General  requirements. — (i)  Slope 
is  the  inclination  of  side  rails  or  back 
legs  with  respect  to  the  vertical  and  is 
expressed  as  a  deviaton  from  the  verti¬ 
cal  per  unit  length  of  the  member.  Step- 
ladders  shall  be  so  constructed,  that  when 
in  the  open  position,  the  slope  of  the 
front  section  shall  not  be  less  than 
inches  and  the  slope  of  the  back  section 
not  less  than  2  inches,  for  each  12-inch 
length  of  side  rail. 

(ii)  A  uniform  step  spacing  shall  be 
employed  which  shall  be  not  more  than 
12  inches.  Steps  shall  be  parallel  and 
level  when  the  ladder  is  in  position  for 
use. 

(iii)  The  minimum  width  between 
side  rails  at  the  top  step,  inside  to  in¬ 
side,  shall  be  not  less  than  llVi  inches. 
From  top  to  bottom,  the  side  rails  shall 
spread  at  least  1  inch  for  each  foot  of 
length  of  stepladder. 

(iv)  When  minimum  thickness  of  side 
rails  is  used,  steps  shall  be  closely  fitted 
into  the  grooves  in  the  side  rails  one- 
eighth  inch  in  depth  with  a  tolerance  of 
one  thirty-second  inch,  and  shall  be 
firmly  secured  as  hereinafter  described; 
or  they  shall  be  closely  fitted  into  metal 
brackets  of  an  equivalent  strength,  which 
in  turn  shall  be  firmly  secured  to  the 
side  rails.  The  depth  of  groove  herein 
provided  may  be  increased  in  proportion 
to  the  thickness  of  side  rails  as  provided 
in  subparagraphs  (2)(i),  (3)(i),  and 
(4)(i)  of  this  paragraph. 

(V)  All  stepladders  shall  have  a  top 
with  wood  or  metal  brackets  or  fittings 
tightly  secured  to  the  top,  side  rails, 
and  back  legs,  to  allow  free  swinging  of 
the  back  section  without  excessive  play 
or  wear  at  the  joints. 

(Vi)  A  metal  spreader  or  locking  de¬ 
vice  of  sufficient  size  and  strength  to 
securely  hold  the  front  and  back  sec¬ 
tions  in  open  positions  shall  be  a  com¬ 
ponent  of  each  stepladder.  The  spreader 
shall  have  all  sharp  points  covered  or 
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removed  to  protect  the  user.  For  type 
m  ladder,  the  pail  shelf  and  spreader 
may  be  combined  in  one  unit  (the  so- 
called  shelf -lock  ladder). 

(vii)  When  measured  along  the  front 
edge  of  the  side  rails,  all  stepladders 
shall  measure  within  3  inches  of  the 
specified  length. 

(viii)  Where  bucket  shelves  are  pro¬ 
vided,  they  shall  be  constructed  to  sup¬ 
port  a  load  of  25  pounds  and  shall  be  so 
fastened  that  they  can  be  folded  up  when 
the  ladder  is  closed. 

(ix)  All  metal  parts  and  fittings  shall 
be  securely  attached  by  means  of  rivets, 
bolts,  screws,  or  equivalent  fasteners. 

(2)  Type  I  industrial  stepladder.  (i) 
(A)  The  minimum  dimensions  of  the 
parts  of  the  Type  I  stepladder  shall  be 
as  shown  in  Table  D-2  when  made  of 
Group  2  or  Group  3  woods. 

(B)  The  minimum  thickness  of  side 
rails  provides  for  the  cutting  of  a  groove 
of  one-eighth  inch  in  depth  with  the  tol¬ 
erance  indicated  in  paragraph  (b)  (1) 
(iv)  of  this  section. 

(ii)  Steps  shall  be  secured  with  at  least 
two  6-d  nails  at  each  end,  or  the  equiva¬ 
lent  thereof.  Each  step  shall  be  rein¬ 
forced  by  a  steel  rod  not  less  than  0.160 
inch  in  diameter  with  standard  com¬ 
mercial  tolerances,  which  shall  pass 
through  metal  washers  of  sufficient  thick¬ 
ness  and  diameter  on  each  end  to  pre¬ 
vent  pressing  into  the  side  rails,  and  a 
truss  block  which  shall  be  fitted  between 
the  rod  and  the  center  of  each  step  or  by 
a  metal  angle  brace  on  each  end  firmly 
secured  to  the  steps  and  side  rails,  or  by 
construction  of  equivalent  strength  and 
safety.  Where  the  rod  reinforcement  con¬ 
struction  is  used,  the  bottom  step  shall 
also  be  provided  with  a  metal  angle  brace 
on  each  end  which  shall  be  securely  at¬ 
tached  to  the  bottom  step  and  side  rails. 
In  addition,  all  steps  3%  inches  wide  and 
27  inches  or  more  in  overall  length  and 
all  steps  4V4  inches  wide  and  32  inches 
or  more  in  overall  length  shall  be  pro¬ 
vided  with  a  metal  angle  brace  at  each 
end  securely  attached  to  the  step  and 
side  rail. 

(iii)  The  back  legs  shall  be  braced  by 
one  of  the  following  methods: 

(A)  The  back  legs  shall  be  braced  with 
IVa  inch  diameter  rungs  of  Group  I 
woods  (see  Table  D-5),  or  material  of 


equivalent  strength,  having  Ys  inch  diam¬ 
eter  tenons  or  oval  wood  rimgs,  or  rec¬ 
tangular  wood  nmgs  of  equivalent 
strength,  spaced  not  more  than  12  inches 
apart.  The  back  legs  shall  be  bored  with 
holes  either  extending  through  the  legs 
or  to  within  three-sixteenths  inch  of  the 
outside  face  of  the  legs,  the  size  of  the 
hole  to  be  such  as  to  insure  a  tight  fit 
for  the  rung.  The  shoulder  of  the  rung 
shall  be  forced  firmly  against  the  leg, 
and  the  tenon  secured  in  place  with  a 
nail,  or  the  equivalent  thereof,  to  pre¬ 
vent  turning  of  the  rungs.  The  back  legs 
shall  be  braced  by  a  metal  angle  brace 
on  each  side,  securely  fastened  to  the 
rung  and  the  back  legs,  one  rung  to  be 
braced  for  each  4  feet  of  length  or  frac¬ 
tion  thereof,  on  ladders  4  feet  or  more 
in  length,  with  braces  required  only  on 
the  bottom  rung  for  ladders  that  are  4 
feet  or  shorter.  Where  nmgs  are  more 
than  28  inches  in  length  between  the  back 
legs  they  shall  be  provided  with  center 
bearing  consisting  of  a  wood  bar  not  less 
than  %  by  2  inches  in  cross-section  se- 
cmely  nailed  to  each  rung  passing 
through  it  and  long  enough  to  include 
each  rung  longer  than  28  inches. 

(B)  The  back  leg  shall  be  braced  with 
horizontal  wood  bars  of  Group  1,  2.  or  3 
woods  in  Table  D-5  and  not  less  than 
%  by  2*72  inches  in  cross-section  si>aced 
not  more  than  12  inches  apart.  The  ends 
of  the  bars  shall  fit  into  metal  sockets 
of  not  less  than  20-gauge  (Manufac¬ 
turers  Standard)  steel,  or  other  mate¬ 
rial  of  equivalent  strength,  or  into  mor¬ 
tises  of  not  less  than  one-eighth  inch 
(tolerance  of  ±  one-thirty-second  inch) 
in  depth  in  the  back  legs.  A  steel  rod 
not  less  than  0.160  inch  in  diameter  with 
standard  commercial  tolerance  shall  pass 
through  the  back  legs,  the  bar,  and  at 
each  end  through  metal  washers  of  suf¬ 
ficient  diameter  and  thickness  to  prevent 
pressing  into  the  back  legs.  The  back  legs 
shall  also  be  braced  by  a  metal  angle 
brace  on  each  side,  securely  fastened  to 
the  bar  and  to  the  legs,  one  bar  to  be  so 
braced  for  at  least  each  4  feet  of  length 
or  fraction  thereof,  with  braces  required 
only  on  bottom  bar  for  ladders  that  are 
4  feet  or  shorter.  Metal  sockets  when 
used  shall  be  attached  to  the  back  legs 
by  rivets  or  by  means  of  a  rod  rimnlng 
through  the  socket  or  equivalent  thereof. 


Table  D-2 

DIMENSION'S  FOR  TTPE  I  STEP  LADDER 


Length,  12  feet  and  less 

Length,  14  and  16  feet 

Length,  18  and  20  feet 

Side  rails _ _ _ 

Ba(;k  lees  _ .  . .  _ 

Steps ...  -  _  _ 

Tops . . _ 

ThitkvrH 

(inch) 

Depth 

(inchet) 

3H 

3% 

6)4 

Thickness 

(inch) 

Depth 

(inches) 

354 

2H 

4)4 

654 

Thickness 

(inch) 

IHs 

15{« 

Depth 

(inAes) 

354 

254 

454 

654 

Table  D-3 

DIMENSIONS  FOE  TTPE  D  STEP  LADDER 

Length,  3  to  8  feet 

Length,  10  feet 

Length,  12  feet 

Thiekneit 

(inch) 

Depth 

(inches) 

1^ 

Thickness 

(indi) 

i 

Depth 

(inAes) 

Thickness 

(inch) 

Depth 

iinAei) 

IL? 

2 

Stens _  _ 

Tons _  — r-r  .  _  - 

§ 

m 

6 

5 

m 

6 
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(iv)  The  back  legs  shall  be  reinforced 
by  a  rivet  through  the  depth  of  the  leg 
above  the  hinge  point,  by  metal  plates  or 
collars  at  the  hinge  point,  or  by  other 
means  suitable  for  preventing  splitting 
of  the  back  leg  from  the  hinge  pin  to 
the  top. 

(3)  Type  II  commercial  stepladders. — 
(1)  (A)  The  minimum  dimensions  of  the 
parts  of  the  Type  II  stepladder  shall  be 
as  given  In  Table  D-3  when  made  of 
Group  2  or  Group  3  woods. 

(B)  The  minimum  thickness  of  side 
rails  provides  for  the  cutting  of  a  groove 
of  one-eighth  inch  in  depth  with  the 
tolerance  Indicated  in  paragraph  (b)  (1) 
(iv)  of  this  section,  and  shall  be  In¬ 
creased  when  grooves  of  greater  depth 
are  used. 

(ii)  Steps  shall  be  secured  with  at  least 
two  6-d  rails  at  each  end,  or  the  equiv¬ 
alent  thereof.  Each  step  shall  be  rein¬ 
forced  by  a  steel  rod  not  less  than  0.160 
inch  In  diameter  with  standard  commer¬ 
cial  tolerances  which  shall  pass  through 
metal  washers  of  sufficient  thickness  and 
diameter  on  each  end  to  prevent  press¬ 
ing  Into  the  side  rails,  and  a  truss  block 
shall  be  fitted  between  the  truss  rod  and 
center  of  each  step;  or  by  a  metal  angle 
brace  on  each  end  firmly  secured  to  the 
steps  and  side  rails;  or  by  construction 
of  equivalent  strength  and  safety.  Where 
the  rod  reinforcement  construction  is 
used,  the  bottom  step  shall  be  provided 
further  with  a  metal  angle  brace  on  each 
end  which  shall  be  securely  attached  to 
the  bottom  step.  In  addition  all  steps 
27  inches  or  more  in  overall  length  shall 
be  provided  with  a  metal  angle  brace  at 
each  end  securely  attached  to  the  step 
and  side  rails. 

(ill)  The  back  legs  shall  be  braced  by 
one  of  the  three  following  methods: 

(A) (f)  With  %-inch  diameter  wood 
dowels  of  Group  1  woods  (see  Table  D-5) 
or  material  of  equivalent  strength  having 
not  less  than  %-inch  tenons  firmly 
secured  in  the  back  legs  and  spaced  not 
more  than  12  inches  apart.  The  back  legs 
shall  be  bored  with  holes  either  extend¬ 
ing  through  the  legs  or  to  within  three- 
sixteenths  inch  of  the  outside  face  of  the 
legs,  the  size  of  the  holes  to  be  such  as  to 
insure  a  tight  fit  for  the  dowel.  The 
shoulder  of  the  dowel  shall  be  forced 
firmly  against  the  leg  and  the  tenon 
secured  in  place  with  a  nail,  or  the  equiv¬ 
alent  thereof,  to  prevent  turning  of  the 
dowel. 

(2)  A  bar  connecting  two  or  more  of  the 
dowels  shall  be  provided  on  all  ladders 
of  6  feet  or  more.  The  cross-sectional 
dimensions  of  the  bar  shall  be  the  same 
as  the  cross-sectional  dimensions  of  the 
back  legs,  and  the  dowels  shall  pass 
through  holes  at  the  centerline  of  the 
bar.  The  bar  shall  be  attached  at  the 
center  of  the  length  of  the  lower  two 
dowels  on  a  6-foot  ladder  and  shall  ex¬ 
tend  upward  one  dowel  for  each  2  feet  of 
added  length. 

(B)  With  wood  dowels  as  set  forth  in 
this  subparagraph  (3)  (iii)  (A)  of  this 
paragraph,  plus  an  inverted  V  bracing  of 
%-  by  1^4 -inch  material  through  which 
the  dowels  extend  two-thirds  of  the  way 
up  the  back. 


(C)  With  horizontal  bracing  of  Group 
1,  2,  3,  or  4  woods  (see  Table  D-5)  not 
less  than  %  by  2  inches  in  cross-section, 
the  ends  of  which  shall  fit  into  metal 
sockets  of  not  less  than  20-gauge  (Man¬ 
ufacturing  Standard),  steel,  or  other 
material  of  equivalent  strength  or  into 
mortises  not  less  than  one-eighth  Inch  in 
depth  in  back  legs.  The  bars  shall  be  re¬ 
inforced  by  steel  rods  not  less  than  0.160 
inch  in  diameter  with  standrad  com¬ 
mercial  tolerances  which  shall  pass 
through  the  back  legs,  the  bar,  and,  at 
each  end,  through  metal  washers  of  suffi¬ 
cient  diameter  and  thickness  to  prevent 
pressing  into  the  back  legs.  The  spacing 
of  such  braces  shall  not  exceed  3  feet, 
and  there  shall  be  one  brace  on  3-  and  4- 
foot  ladders,  two  braces  on  5-  and  6-foot 
ladders,  three  braces  on  7-  and  8-foot 
ladders,  and  four  braces  on  10-  and  12- 
foot  ladders.  The  bottom  bar  shall  not 
be  more  than  18  inches  from  the  bottom 
of  the  ladder,  and,  where  only  one  bar 
is  used,  it  shall  be  braced  by  a  metal 
angle  brace  on  each  end  securely  at¬ 
tached  to  the  bar  and  the  back  leg. 

(4)  Type  III  household  stepladder. — 

(i)  The  minimum  dimensions  of  the 
parts  of  the  Type  III  stepladder  shall  be 
as  follows  when  made  of  Group  2  or 
Group  3  woods : 


Length.  3  to  6  feet 

Thickness 

(inch) 

Depth 

(inches) 

.  H 

24 

l^is 

Steps . 

. 

.  *A 

3 

Top . 

.  H 

5 

The  minimum  thicknesses  of  side  rails 
provide  for  the  cutting  of  a  groove  one- 
eighth  inch  in  depth  with  the  tolerance 
indicated  in  paragraph  (b)(1)  (iv)  of 
this  section,  and  shall  be  increased  when 
grooves  of  greater  depth  are  used. 

(ii)  Steps  shall  be  secured  with  at 
least  one  6-d  nail  at  each  end,  or  the 
equivalent  thereof.  Each  step  shall  be 
reinforced  by  a  steel  rod  not  less  than 
0.160  inch  in  diameter  with  standard 
commercial  tolerance  which  shall  pass 
through  metal  washers  of  sufficient 
thickness  and  diameter  to  prevent  press¬ 
ing  into  the  side  rails,  or  by  a  metal 
brace  at  each  end  firmly  secured  to  steps 
and  side  rails  or  by  construction  of 
equivalent  strength  and  safety.  Where 
the  rod  reinforcement  construction  is 
used,  the  bottom  step  shall  be  provided 
further  with  a  metal  angle  brace  on  each 
end  which  shall  be  securely  attached  to 
the  bottom  step  and  side  rail. 

(iii)  Back  legs  shall  be  braced  by 
one  of  the  two  following  methods  or  by 
a  construction  of  equivalent  strength 
and  safety : 

(A)  By  diagonal  slats  or  groups  1,  2, 
3,  or  4  wood  (see  Table  D-5)  not  less 
than  'Kifi  by  1V4  inches  securely  fastened 
to  the  back  legs  by  nails,  screws,  or  the 
equivalent  thereof. 

(B)  With  horizontal  bracing  of 
Groups  1,  2,  3,  or  4  wood  (see  Table  D-5) 
not  less  than  %  by  1%  inches  in  cross 
section,  the  ends  of  which  shall  fit  into 
metal  sockets  of  not  less  than  20-gauge 


(Manufacturing  Standard)  steel  or 
other  material  of  equivalent  strength  or 
into  mortises  not  less  than  one-eighth 
inch  in  depth  in  back  1^.  The  bars  shall 
be  reinforced  by  steel  rods  not  less  than 
0.160  inch  in  diameter  with  standard 
commercial  tolerances  which  shall  pass 
through  the  back  leg,  the  bar,  and  at 
each  end  through  metal  washers  of  suffi¬ 
cient  diameter  and  thickness  to  pre¬ 
vent  pressing  into  each  leg.  The  spacing 
of  such  bars  shall  not  exceed  3  feet,  and 
there  shall  be  one  brace  on  3-  and  4-foot 
ladders,  two  braces  on  5-  and  6-foot  lad¬ 
ders.  The  bottom  bar  shall  be  not  more 
than  18  inches  from  the  bottom  of  the 
ladder. 

(C)  Portable  rung  ladders. — Port¬ 
able  rung  ladders  as  herein  specified 
shall  be  of  four  types,  as  follows :  Single 
ladder;  two-section  extension  ladder; 
sectional  ladder;  trestle  and  extension 
trestle  ladder. 

(I)  General  requirements. — (i)  The 
base  or  lower  portion  of  a  ladder  may 
have  either  parallel  sides  or  fiared 
sides  in  accordance  with  commercial 
practices. 

(it)  Rungs  shall  be  parallel,  level,  and 
uniformly  spaced.  The  spacing  shall  be 
not  more  than  12  inches,  except  as  here¬ 
inafter  specified. 

(iii)  All  holes  for  wood  nmgs  shall 
either  extend  through  the  side  rails  or  be 
bored  so  as  to  give  at  least  a  thirteen- 
sixteenths-inch  length  of  bearing  of  the 
rung  tenon.  In  through-bored  construc¬ 
tion,  the  rungs  shall  extend  at  least 
flush  with  the  outside  rail  surface.  All 
holes  shall  be  located  on  the  center  line 
of  the  wide  face  of  the  side  rails  and 
shall  be  of  such  size  as  to  insure  a  tight 
fit  for  the  rung.  The  shoulder  of  the  rung 
shall  be  forced  firmly  against  the  side 
rails  and  the  tenon  secured  in  place  w’ith 
a  nail  or  the  equivalent  thereof,  for  the 
sole  purpose  of  preventing  the  turning 
of  the  rung  and  maintaining  the  rung 
position  in  the  side  rail. 

(iv)  Round  nmgs  shall  be  of  Group 
1  woods  (see  Table  D-5),  shall  be  not 
less  than  IVs  inches  in  diameter  for 
lengths  up  to  36  inches  between  side 
rails  and  1*4  inches  in  diameter  for 
lengths  over  36  up  to  and  including  72 
inches,  and  shall  have  not  less  than 
seven-eighths-inch-dia  meter  tenons,  or 
rungs  of  equivalent  strength  and  bear¬ 
ing  shall  be  provided.  When  rungs  are  28 
inches  or  more  in  length  between  side 
rails,  they  shall,  in  addition,  be  provided 
with  center  bearing. 

(u)  Oval  nmgs  or  rungs  of  any  other 
cross  section  may  be  used  provided  they 
are  secured  by  a  nail  at  each  end  or  the 
equivalent  thereof  and  have  at  least  the 
same  strength  and  bearing  as  round 
rungs  of  the  same  length. 

(vi)  All  metal  parts  and  fittings  shall 
be  securely  attached  by  means  of  rivets, 
bolts,  screws,  or  equivalent  fasteners. 

(vii)  The  construction  and  assembly 
of  the  movable  parts  shall  be  such  that 
they  shall  operate  freely  and  securely 
without  binding  or  vmnecessary  play. 

(viii)  When  measured  along  the  side 
rails,  no  rimg  ladder  or  section  thereof 
shall  be  more  than  4  Inches  shorter  than 
the  specified  length. 
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(ir)  Nonslip  bases  when  used  shall  be 
securely  bolt^,  riveted,  or  attached  by 
equivalent  construction  to  the  side  rails. 

(X)  Hooks  when  used  shall  be  securely 
bolted  or  riveted  to  the  side  rails  or 
equivalent  construction  and  shall  be  of 
such  dimensions  as  to  withstand  the 
loads  imposed  upon  them. 

(2)  Single  ladder,  (i)  Single  ladders 
longer  than  30  feet  shall  not  be  used. 

(ii)  The  minimum  dimensions  of  the 
side  rails  of  the  single  ladder  shall  be 
as  follows  w’hen  made  of  Group  2  or 
Group  3  woods. 


Length  of  ladder  (feet) 

Thickness 

(inches) 

Depth 

(inches) 

Up  to  and  including  16..;...i. 

2)4 

Over  16  up  to  and  including  22.. 

I  I'i 

2*4' 

Over  22  up  to  and  including  30. 

ly* 

3 

(iii)  Smaller  side  rails  will  be  accept¬ 
able  in  all  ladders  of  this  type  when  re¬ 
inforced  by  a  steel  wire,  rod,  or  strap 
running  the  length  of  the  side  rails  and 
adequately  secured  thereto.  Where  such 
reinforcement  is  used,  the  reinforced 
rails  shall  be  equivalent  in  strength  to 
the  side  rails  specified  in  this  sub- 
paragraph  (2)  (ii)  of  this  paragraph. 

(iv)  The  width  between  the  side  rails 
at  the  base,  inside  to  inside,  shall  be  at 
least  11  ^,'2  inches  for  all  ladders  up  to 
and  including  10  feet.  Such  minimum 
widths  shall  be  increased  at  least  one- 
fourth  inch  for  each  additional  2  feet 
of  length. 

(3)  Two-section  ladder. — (i)  Two-sec¬ 
tion  extension  ladders  longer  than  60  feet 
shall  not  be  supplied.  All  ladders  of  this 
type  shall  consist  of  two  sections,  one 
to  fit  within  the  side  rails  of  the  other, 
and  arranged  in  such  a  manner  that  the 
upper  section  can  be  raised  and  lowered. 

(ii)  The  minimum  dimensions  of  the 
side  rails  of  the  two-section  extension 
ladder  shall  be  not  less  than  specified  in 
Table  D-4  of  this  section. 

(iii)  The  minimum  dimensions  of  side 
rails  set  forth  in  Table  D-4  are  based 
on  the  maximum  working  length,  which 
is  the  size  of  ladder  less  the  minimum 
overlap,  which  shall  be  as  follows: 

Overlap 


Size  of  ladder  (feet) :  (feet) 

Up  to  and  including  36 _  3 

Over  36  up  to  and  including  48 _  4 

Over  48  up  to  and  Including  60 _  5 


(iv)  Smaller  side  rails  will  be  accepta¬ 
ble  in  all  ladders  of  this  type  when  re¬ 
inforced  by  a  steel  wre,  rod  or  strap 
running  the  length  of  the  side  rails  and 
adequately  secured  thereto.  Where  such 
reinforcement  is  used,  the  reinforced 
rails  shall  be  equivalent  in  strength  to  the 
side  rails  specified  in  Table  D-4. 

(V)  The  minimum  distance  between 
side  rails  of  the  bottom  section,  inside 
to  inside,  shall  be  14y2  inches  on  ladders 
up  to  and  including  28  feet;  16  inches  on 
all  ladders  over  28  feet  up  to  and  in¬ 
cluding  40  feet;  18  inches  on  all  ladders 
over  40  feet. 

(vi)  All  locks  and  guide  irons  shall 
be  of  metal  and  shall  be  of  such  con¬ 
struction  and  strength  as  to  develop  the 


full  strength  of  the  side  rails.  All  locks 
shall  be  positive  in  their  action.  The 
guide  irons  shall  be  securely  attached 
and  so  placed  as  to  prevent  the  upper 
section  from  tipping  or  falling  out  while 
it  is  being  raised,  lowered,  or  is  in  use. 

(vii)  (A)  Ladders  of  this  type  may  be 
equipped  with  a  rope  and  pulley.  When  a 
ladder  is  so  equipped,  the  rope  and  pulley 
shall  be  securely  attached  to  the  ladder 
in  a  manner  not  weakening  either  the 
rungs  or  the  side  rails.  The  pulley  shall 
be  not  less  than  l*^  inches  in  diameter. 

(B)  The  rope  used  with  the  pulley 
shall  be  not  less  than  five-sixteenths 
inch  in  diameter  having  a  minimum 
breaking  strength  of  560  poimds,  and 
shall  be  of  suflQcient  length  for  the  pur¬ 
pose  intended. 

(4)  Sectional  ladder,  (i)  Assembled 
combinations  of  sectional  ladders  longer 
than  lengths  specified  in  §  1910.25b(c) 
(3)  shall  not  be  used. 

(ii)  The  minimum  dimensions  of  side 
rails  shall  be  as  follows  for  Group  2  or 
Group  3  woo(is: 


Assembled  length  of  ladder 

Thickness 

Depth 

(feet) 

(inches) 

(in^es) 

Up  to  and  Including  21 . 

2?4 

Over  21  up  to  and  including  31 . 

1)» 

3)i 

(iii)  Ladders  of  this  type  shall  have 
either  straight  sides  slightly  converging 
toward  the  top  of  each  section,  or  shall 
have  flaring  sides  at  the  bottom  of  the 
first  (or  bottom)  section,  with  the  top 
section  having  converging  side  rails  to 
a  width  that  shall  be  not  less  than  4 
inches.  Except  for  the  top  section,  the 
minimum  width  between  side  rails  shall 
be  11  inches. 

(A)  Adjacent  sections  shall  be  joined 
by  means  of  a  groove  in  the  bottom  end 
of  each  rail  of  the  upper  of  the  two  sec¬ 
tions  setting  firmly  over  extensions  out¬ 
side  the  side  rails  of  the  topmost  nmg 
of  the  next  lower  section  and,  at  the 
same  time,  a  groove  in  the  top  end  of 


Table  D-4— Dimensions  of  Side  Rails  foe  Two- 
Section  Ladder 


Siic  of  ladder,  overall  length 
(feet) 

Rail 

Thickness 

(inches) 

Depth 

(inches) 

For  group  2  woods 

16. 

20. 

24., 

2«. 

32. 

36. 

40. 

44. 


1M»  X 
1M«  X 
IVU  X 
IHo  X 
IW  X 
IMs 
1M« 


IMe  X 


2 

2W 

2V4 

2H 

2?4 


For  group  3  woods 


16 . 

1)6 

X 

2 

20 . 

.  1)4 

X 

2M 

24 . 

.  IH 

X 

2)4 

2H . 

.  m 

X 

2)4 

32  .  _ 

.  1M» 

X 

2)4 

36_. 

.  1M» 

X 

3 

40 _ 

.  m 

X 

3 

44 . 

.  IH 

X 

3>4 

48-.'>2 

. -  m 

X 

3)4 

66-60___ 

. ^  w 

X 

3)4 

each  rail  of  the  lower  of  the  two  sections 
setting  firmly  over  the  bottom  rung,  in¬ 
side  the  side  rails,  of  the  section  next 
above. 

(B)  The  distance  between  the  two 
rungs  (topmost  rung  of  one  section,  bot¬ 
tom  rung  of  the  section  next  above) 
mentioned  in  subparagraph  (4)  (iii)  (A) 
of  this  paragraph  shall  not  be  less  than 
1  foot. 

(C)  The  fit  between  rail  grooves  and 
rungs  mentioned  in  subparagraph  (4) 
(iii)  (A)  of  this  paragraph  shall  be  such 
as  to  provided  a  good  fit  without  binding 
or  unnecessary  play. 

(D)  The  grooved  ends  of  the  section 
shall  be  reinforced  with  a  metal  plate  of 
not  less  18-gauge  (Manufacturing 
Standard)  material  properly  secured 
thereto,  and  a  rivet  adjacent  to  the 
groove,  extending  through  the  depth  of 
the  rail,  or  the  equivalent  thereof. 

(5)  Trestle  and  extension  trestle  lad¬ 
der. — (i)  Trestle  ladders,  or  extension 
sections  or  base  sections  of  extension 
trestle  ladders  longer  than  20  feet  shall 
be  used. 

(ii)  The  minimum  dimensions  of  the 
side  rails  of  the  trestle  ladder,  or  the 
base  sections  of  the  extension  trestle 
ladder,  shall  be  as  follows  for  Group  2 
or  Group  3  woods: 


Sire  of  ladder  (feet) 

Thickness 

Depth 

(inches) 

(inches) 

Up  to  and  including  16 . 

Din 

2)4 

Over  16  up  to  and  including  20.. 

l)i» 

3 

(iii)  The  minimum  dimensions  of  the 
side  rails  of  the  extension  section  of  the 
extension  trestle  ladder,  which  shall 
have  parallel  sides,  shall  be  as  follows  for 
Group  2  or  Group  3  woods: 


Sire  of  ladder  (fwt) 

Thickness  Depth 
(inches)  (inches) 

Up  to  and  including  12 . . 

1)(# 

2' 4 

Over  12  up  to  and  including  10. 

l)i# 

2J4 

Over  16  up  to  and  including  20., 

l)i« 

2*4 

(iv)  Trestle  ladders  and  base  sections 
of  extension  trestle  ladders  shall  be  so 
spread  that  when  in  an  open  position 
the  spread  of  the  trestle  at  the  bottom, 
inside  to  inside,  shall  be  at  least  SVz 
inches  per  foot  of  the  length  of  the 
ladder. 

(V)  The  width  between  the  side  rails 
at  the  base  of  the  trestle  ladder  and  base 
sections  of  the  extension  trestle  ladder 
shall  be  at  least  21  inches  for  all  ladders 
and  sections  up  to  and  including  6  feet. 
Longer  lengths  shall  be  increased  at  least 
1  inch  for  each  additional  f(K)t  of  length. 
The  width  between  the  side  rails  of  the 
extension  sections  of  the  trestle  ladder 
shall  be  not  less  than  12  inches. 

(vi)  The  tops  of  the  side  rails  of  the 
trestle  ladder  and  of  the  base  section  of 
the  extensicm  trestle  ladder  shall  be  bev¬ 
eled,  or  equivalent  construction,  and 
shall  be  provided  further  with  a  metal 
hinge  to  prevent  spreading. 

(vii)  A  metal  spreader  or  lixsklng  de¬ 
vice  to  hold  the  front  and  back  sec- 
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tlons  in  an  open  position,  and  to  hold 
the  extension  section  securely  in  the 
elevated  position  shall  be  a  component  of 
all  extension  trestle  ladders  and  all 
trestle  ladders  over  12  feet  in  length. 

(viii)  Rungs  shall  be  parallel  and  level. 
On  the  trestle  ladder,  or  on  the  base  sec¬ 
tions  of  the  extension  trestle  ladder, 
nmgs  shall  be  spaced  not  less  than  8 
inches  or  more  than  18  Inches  apart; 
on  the  extension  section  of  the  exten¬ 
sion  trestle  ladder,  rungs  shall  be  spaced 
not  less  than  6  inches  or  more  than  12 
inches  apart. 

(d)  Special-purpose  ladders. — All  spe¬ 
cial-purpose  ladders  shall  comply  with 
the  appropriate  requirements  of  para¬ 
graphs  (a),  (b).  and  (c)  of  this  section, 
except  as  hereinafter  modified  in  this 
paragraph. 

(1)  Platform  stepladder. — A  platform 
stepladder  is  a  modification  of  a  portable 
stepladder  with  a  working  platform  pro¬ 
vided  near  the  top. 

(1)  Platform  stepladders  shall  be  made 
in  accordance  with  the  requirements  for 
type  I  stepladders  or  in  accordance  with 
the  requirements  for  tjrpe  II  stepladders. 

(ii)  The  slope  of  the  back  section  shall 
be  such  that  a  vertical  from  the  back 
edge  of  the  platform  will  strike  the  floor 
at  a  distance  measured  toward  the  front 
section  of  not  less  than  3  inches  from 
the  base  of  the  back  section. 

(iii)  The  minimum  width  between  side 
rails  at  the  platform  shall  be  not  less 
than  15  inches. 

(iv)  The  back  legs  and  side  rails  shall 
extend  at  least  24  inches  above  the  plat¬ 
form  and  shall  be  connected  with  a  t<H> 
member  to  form  a  three-sided  rail,  or 
equivalent  construction  shall  be  provided. 

(v)  Platforms  shall  be  so  constructed 
as  to  be  capable  of  supporting  a  load  of 
200  pounds  placed  at  any  point  on  the 
platform. 

(vi)  A  separate  spreader  may  be  omit¬ 
ted  from  platform  ladders  in  which  the 
height  to  the  platform  is  6  feet  or  less. 
If  the  spreader  is  omitted,  the  platform 
shall  be  so  designed  as  to  function  as  a 
spreader  or  locking  device  to  hold  the 
front  and  back  sections  securely  in  an 
open  position,  with  the  connection  be¬ 
tween  side  rails  and  back  legs  being 
through  the  metal  parts  of  the  platform. 
The  wood  parts  of  a  combined  wood  and 
metal  platform  functioning  as  a  spreader 
shall  not  be  depended  upon  to  contribute 
to  the  spreading  or  locking  action. 

(2)  Painter’s  stepladder. — (i)  Painter’s 
stepladders  longer  than  12  feet  shall  not 
be  used. 

(ii)  Painter’s  stepladders  shall  be  made 
in  accordance  with  the  requirements  of 
type  n  stepladders  except  for  the  fol¬ 
lowing: 

(A)  The  top  may  be  omitted. 

(B)  A  rope  spreader  may  be  substi¬ 
tuted  for  the  metal  spreader  required  in 
paragraph  (b)(1)  (vi)  of  this  section.  The 
rope  shall  not  be  less  than  No.  6  sash 
cord  or  its  equivalent. 

(3)  Mason’s  ladder. — A  mason’s  ladder 
is  a  special  type  of  single  ladder  Intended 
for  use  in  heavy  construction  work. 

(i)  Mason’s  ladders  longer  than  40  feet 
shall  not  be  used. 


(ii)  The  minimum  dimensions  of  the 
side  rails  when  made  of  Group  2  or  Group 
3  woods  and  nmgs  (Group  1  woods)  of 
the  mason’s  ladder  shall  be  as  follows: 


Length  of 
ladder  (feet) 

Side  rails 

Diameter 

Tldck- 

ness 

(Inches) 

Depth 

(inches) 

Hung 

(inches) 

Tenon 

(inches) 

Up  to  and  In¬ 
cluding  22.., 

IN 

3N 

IN 

1 

Over  22  up  to 
and  includ¬ 
ing  40 . 

IN 

4N 

IN 

1 

(iii)  The  width  between  the  side  rails 
at  the  bottom  nmg,  inside  to  inside,  shall 
be  not  less  than  12  inches  for  all  ladders 
up  to  and  including  10  feet.  Such  mini¬ 
mum  widths  shall  be  increased  by  at 
least  one-fourth  inch  for  each  additional 
2  feet  of  length. 

(iv)  Rungs  shall  be  parallel  and  level 
and  shall  be  spaced  not  less  than  8  inches 
or  more  than  12  Inches  apart. 

(A)  Trolley  and  side-rolling  ladders. — 
(1)  Length. — ^Trolley  ladders  and  side¬ 
rolling  ladders  longer  than  20  feet  should 
not  be  used. 

(2)  Dimensions. — The  dimensions  of 
the  side  rails  shall  not  be  less  than  the 
following  for  Group  2  or  Group  3  woods: 


Length  of  side  rail  (feet)  Thickness  Depth 
(inch)  (inches) 


Up  to  and  including  10 .  **42  3 

Over  10  up  to  and  including  20 _  *^4a  3}i 


The  minimum  thickness  of  side  rails  pro¬ 
vide  for  the  cutting  of  a  groove  not  over 
one-eight  inch  in  depth  and  shall  be  in¬ 
creased  when  grooves  of  greater  depth 
are  used.  Flat  steps  shall  have  the  follow¬ 
ing  minimum  dimensions  for  Group  2  or 
Group  3  woods: 


Length  of  step  (inches) 

Thickness 

Width 

(incli) 

(inches) 

Up  to  and  including  16 . 

*N2 

3 

Over  16  up  to  and  including  20 _ 

*N2 

3H 

Over  20  up  to  and  including  24 _ 

3N 

Over  24  up  to  and  including  28 _ 

25-J2 

4 

(3)  Width. — The  width  between  the 
side  rails.  Inside  to  inside,  shall  be  at 
least  12  inches. 

(4)  Step  attachment. — Flat  steps  shall 
be  inset  in  the  side  rails  one-eighth  inch 
and  secured  with  at  least  two  6-d  nails  at 
each  end  or  the  equivalent  thereof.  They 
shall  be  reinforced  with  angle  braces  or 
a  %c-inch  steel  rod. 

(5)  Locking  device. — Locking  devices 
should  be  provided  on  all  trolley  ladders. 

(6)  Tracks. — (i)  Tracks  shall  be  wood, 
or  metal  (excluding  cast  iron) ,  or  a  com¬ 
bination  of  these  materials. 

(ii)  Tracks  for  the  top  end  of  ladders 
shall  be  fastened  securely  and  shall  be 
so  constructed  that  the  wheels  will  not 
jump  the  track.  Tracks  shall  be  so  de¬ 
signed  as  to  provide  for  all  probable  loads 
to  which  they  will  be  subjected. 

(iii)  The  supports  shall  be  securely 
fastened  by  lag  screws,  machine,  hook, 
or  toggle  bolts,  or  their  equivalent. 


(iv)  Tracks  for  side-rolling  ladders 
shall  be  supported  by  metal  or  wood 
brackets  securely  screwed  or  bolted  to 
shelving  or  other  permanent  structure  at 
not  over  3  feet. 

(7)  Wheel  carriages. — (i)  Wheel  car¬ 
riages  shall  be  so  designed  as  to  provide 
for  all  loads  to  which  they  will  be  sub¬ 
jected.  Two-point  suspension  should  be 
used. 

(ii)  'The  wheel  carriage  for  the  top  end 
of  the  ladder  shall  be  securely  fastened 
to  the  top  of  the  ladder  with  metal 
brackets  bolted  either  to  the  side  rails  or 
to  the  top  step.  When  bolted  to  the  top 
step,  this  step  shall  be  secured  to  the  side 
rail  with  metal  braces  in  addition  to 
those  otherwise  provided.  The  wheel  car¬ 
riage  shall  be  so  designed  that  a  loose 
or  broken  wheel  will  not  allow  the  ladder 
to  drop  or  become  detached  from  the 
track. 

(iii)  The  wheel  carriage  for  the  bottom 
end  of  the  ladder  shall  be  securely  fas¬ 
tened  to  the  bottom  of  the  ladder. 

(iv)  The  wheels  at  the  upper  end  of 
the  ladder  shall  have  minimum  wheel 
base  of  8  inches. 

(V)  When  wheels  are  used  at  the  bot¬ 
tom  of  the  ladder,  there  shall  be  at  least 
one  wheel  supporting  each  side  rail. 

(vi)  Running  gear  for  bottoms  of  both 
trolley  and  side-rolling  ladders  shall  be 
so  designed  and  constructed  as  to  pro¬ 
vide  for  any  load  to  which  they  will  be 
subjected. 

§  1910.23c  Care  and  use  of  ladders. 

(а)  Care. — To  insure  safety  and  serv¬ 
iceability  the  following  precautions  on 
the  care  of  ladders  shall  be  complied 
with: 

(1)  Ladders  shall  be  maintained  in 
good  condition  at  all  times,  the  joint  be¬ 
tween  the  stepKs  and  side  rails  shall  be 
tight,  all  hardware  and  fittings  securely 
attached,  and  the  movable  parts  shall 
operate  freely  without  binding  or  undue 
play. 

(2)  Metal  bearings  of  locks,  wheels, 
pulleys,  etc.,  shall  be  frequently  lubri¬ 
cated. 

(3)  Frayed  or  badly  worn  rope  shall  be 
replaced. 

(4)  Safety  feet  and  other  auxiliary 
equipment  shall  be  kept  in  good  condi¬ 
tion  to  insure  proper  performance. 

(5)  Ladders  shall  be  stored  in  such  a 
manner  as  to  provide  ease  of  access  or 
inspection,  and  to  prevent  danger  of 
accident  when  withdrawing  a  ladder  for 
use. 

(б)  Wood  ladders,  when  not  in  use, 
shall  be  stored  at  a  location  where  they 
will  not  be  exposed  to  the  elements,  but 
where  there  is  good  ventilation.  They 
shall  not  be  stored  near  radiators,  stoves, 
steam  pipes,  or  other  places  subjected  to 
excessive  heat  or  dampness. 

(7)  Ladders  stored  in  a  horizontal  po¬ 
sition  shall  be  supported  at  a  sufficient 
number  of  points  to  avoid  sagging  and 
permanent  set. 

(8)  Ladders  carried  on  vehicles  shall 
be  adequately  supported  to  avoid  sagging 
and  securely  fastened  in  position  to  min¬ 
imize  chafing  and  the  effects  of  road 
shocks. 
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(9)  Ladders  shall  be  kept  coated  with 
a  suitable  protective  material. 

(10)  Ladders  shall  be  inspected  fre¬ 
quently  and  those  which  have  developed 
defects  shall  be  withdrawn  from  service 
for  repair  or  destruction  and  tagged  or 
mark^  as  “Dangerous,  Do  Not  Use.” 

(11)  Rimgs  shall  be  kept  free  of  grease 
and  oil. 

(b)  Use. — ^The  following  safety  pre¬ 
cautions  shall  be  observed  in  connection 
with  the  use  of  ladders : 

(1)  Portable  nmg  and  cleat  ladders 
shall,  where  possible,  be  used  at  such  a 
pitch  that  the  horizontal  distance  from 
the  top  support  to  the  foot  of  the  ladder 
is  one-quarter  of  the  working  length  of 
the  ladder  (the  length  along  the  ladder 
between  the  foot  and  the  top  support). 
The  ladder  shall  be  so  placed  as  to  pre¬ 
vent  slipping  or  it  shall  be  lashed,  or  held 
in  position.  Ladders  shall  not  be  used  in 
a  horizontal  position  as  platforms,  run¬ 
ways,  or  scaffolds; 

(2)  Ladders  for  which  dimensions  are 
specified  shall  not  be  used  by  more  than 
one  man  at  a  time,  nor  with  ladder  jacks 
and  scaffold  planks  where  the  use  by 
more  than  one  man  is  anticipated,  im- 
less  the  ladders  have  larger  dimensions 
of  the  parts  specifically  designed  for  use 
by  the  number  of  men  involved. 

(3)  Portable  ladders  shall  be  so  placed 
that  the  side  rails  have  secure  footing. 
The  top  rest  for  portable  rung  and  cleat 
ladders  shall  be  reasonably  rigid  and 
shall  have  ample  strength  to  support  the 
applied  load. 

(4)  Ladders  shall  not  be  placed  in  front 
of  doors  opening  toward  the  ladder  im- 
less  the  door  is  blocked,  open,  locked, 
or  guarded. 

(5)  Ladders  shall  not  be  placed  on 
boxes,  barrels,  or  other  unstable  bases 
to  obtain  additional  height. 

(6)  To  support  the  top  of  the  ladder 
at  a  wmdow  opening,  a  board  shall  be 
attached  across  the  back  of  the  ladder, 
extending  across  the  window  and  pro¬ 
vided  firm  support  against  the  building 
walls  or  window  frames. 

(7)  When  ascending  or  descending, 
the  employee  shall  face  the  ladder. 

(8)  Ladders  with  broken  or  missing 
steps,  rungs  or  cleats,  broken  side  rails, 
or  other  faulty  equipment  shall  not  be 
used;  improvised  repairs  shall  not  be 
made. 

(9)  Short  ladders  shall  not  be  spliced 
together  to  provide  long  sections. 

(10)  Ladders  made  by  fastening  cleats 
across  a  single  rail  shall  not  be  used. 

(11)  Ladders  shall  not  be  used  as  guys, 
braces,  or  skids,  or  for  other  than  their 
intended  purposes: 

(12)  Tops  of  the  ordinary  types  of 
stepladders  shall  be  not  be  us^  as  steps; 

(13)  On  two-section  extension  ladders 
the  minimum  overlap  for  the  two  sec¬ 
tions  m  use  shall  be  as  follows: 

Overlap 


Size  of  ladder  (feet) :  (.feet) 

Up  to  and  including  36 _  3 

Over  36  up  to  and  Including  48— 4 
Over  48  up  to  and  Including  60.— _  5 


(14)  Portable  rung  ladders  with  re¬ 
inforced  rails  (see  §  1910.25b  (c)  (2)  (iii) 
and  (3)  (Iv) )  shall  be  used  only  with  the 


metal  reinforcement  on  the  under  side. 
Ladders  of  this  type  shall  be  used  with 
great  care  near  electrical  conductors, 
since  the  reinforemg  itself  is  a  good  con¬ 
ductor; 

(15)  No  ladder  shall  be  used  to  gain 
access  to  a  roof  unless  the  top  of  the 
ladder  shall  extend  at  least  3  feet  above 
the  point  of  support,  at  eave,  gutter,  or 
roof  line; 

(16)  Adjustment  of  extension  ladders 
shall  only  be  made  by  the  employee  when 
standing  at  the  base  of  the  ladder, 
so  that  the  employee  may  observe  when 
the  locks  are  properly  engaged.  Adjust¬ 
ment  of  extension  ladders  from  the  top 
of  the  ladder  (or  any  level  over  the  lock¬ 
ing  device)  is  a  dangerous  practice  and 
shall  not  be  done.  Adjustment  shall  not 
be  made  while  the  employee  is  standing 
on  the  ladder. 

(17)  Middle  and  top  sections  of  sec¬ 
tional  or  wmdow  cleaner’s  ladders  shall 
not  be  used  for  bottom  section  imless  the 
employer  equips  them  with  safety  shoes. 

(18)  Extension  ladders  shall  always  be 
erected  so  that  the  upper  section  is  rest- 
mg  on  the  bottom  section. 

(19)  The  employer  shall  equip  all  port¬ 
able  rung  ladders  with  nonslip  bases 
when  tJiere  is  a  hazard  of  slippmg.  Non¬ 
slip  bases  are  not  a  substitute  for  care 
m  safely  placing,  lashmg,  or  holding  a 
ladder  that  is  being  used  upon  oily, 
metal,  concrete,  or  slippery  surfaces. 

(20)  The  bracing  on  the  back  legs  of 
step  ladders  is  designed  solely  for  in¬ 
creasing  stability  and  not  for  climbing. 

(21)  When  service  conditions  warrant, 
hooks  shall  be  attached  at  or  near  the 
top  of  portable  ladders  to  give  added 
security. 

Table  D-5— Classification  of  Various  Spe¬ 
cies  OF  Wood  Acceptable  for  Use  in  Lad¬ 
ders 

The  species  are  listed  alphabetically  within 
each  group.  The  position  of  any  species 
within  a  group  therefore  bears  no  relation 
to  its  strength  or  acceptability. 

Where  ladders  are  desired  for  use  under 
conditions  favorable  to  decay,  it  is  recom¬ 
mended  that  the  heartwood  of  decay- 
resistant  species  be  used,  or  that  the  wood 
be  given  a  treatment  with  a  wood  preserva¬ 
tive.  The  species  having  the  most  durable 
heartwood  are  marked  with  an  asterisk  (*), 
and  these  should  be  preferred  where  resist¬ 
ance  to  decay  is  required. 

CROUP  i 

The  allowable  fiber  stress  in  bending  for 
the  species  listed  herein  when  used  for  side 
rails  shall  not  exceed  2,150  pounds  per  square 
inch.  ITiese  species  may  be  substituted  for 
Group  3  woods  on  the  following  basis:  The 
dimensions  may  be  not  more  than  10  per¬ 
cent  smaller  for  each  cross-section  dimen¬ 
sion,  or  the  thickness  may  remain  un¬ 
changed,  in  which  case  the  width  may  not 
be  more  than  15  percent  smaller  if  used 
edgewise  (as  in  a  rail)  or  25  percent  smaller 
if  used  fiatwise  (as  in  a  tread). 


White  ash _  Fraxinus  americana, 

pennsylvanlca,  quad- 
rangulata 

Beech _  Pagus  grandlfolia 

Birch _  Betula  lenta,  alle- 

ghanlensls,  nigra  (2) 

Rock  elm _  tJlmus  thomasll 

Hickory _  Carya  ovata,  laclnlosa, 

tomentosa,  glabra 


Locust* -  Bobinia  pseudoacacia, 

Gleditsla  trlacanthos 

Hard  maple -  Acer  nlgnun,  sac- 

charum 

Red  maple - -  Acer  rubrum  (3) 

Red  oak -  Quercus  velutina,  mar- 


ilandica,  kelloggli, 
falcata  var.  pagodae- 
folia,  laurlfolia,  ellip- 
soidalls,  rubra,  nut- 
tallii,  palustris,  coc- 
clnea,  shumardii, 
falcata,  laevis,  phel- 
los 

White  oak -  Quercus  arizonica, 

douglasll,  macrocar- 
pa,  lobata,  prlnus, 
muehlenbergil,  emor- 
yi,  gambelll,  oblongl- 
folia,  virglniana,  gar- 
ryana,  lyrata,  stellata, 
mlchauxli,  bicolor, 
alba 


Pecan -  Carya  illinoensls,  cor- 

dlformls,  myrlstlcae- 
formis  (4),  aquatics 
(4) 

Persimmon -  Diospryros  virglniana 


GROUP  2 

The  allowable  fiber  stress  in  bending  for 
the  species  listed  herein  when  used  for  side 
rails  shall  not  exceed  2,000  pounds  per  square 
inch.  These  species  may  be  substituted  for 
Group  3  woods  on  the  following  basis:  The 
dimensions  may  be  not  more  than  7V^  per¬ 
cent  smaller  for  each  cross-section  dimen¬ 
sion,  or  the  thickness  may  remain  un¬ 
changed,  in  which  case  the  width  may  be  not 
more  than  11  percent  smaller  if  used  edge¬ 
wise  (as  in  a  rail)  or  20  percent  smaller  if 
used  flatwise  (as  in  a  tread) . 

Douglas  fir 

(coast  region)  __  Pseudotsuga  menziesli 

Western  larch _ _  Larix  occldentalls 

Southern  yellow  Pinus  taeda,  palustris, 

pine.  ecblnata,  elllotil. 

rlgida,  virglniana 

GROUP  3 

The  allowable  fiber  stress  in  bending  for 
the  species  listed  herein  when  used  for  side 
rails  shall  not  exceed  1,600  pounds  per  square 
inch. 


Red  alder _ _ _  Alnus  ruba,  rhomblfolla 

(2) 

Oregon  ash _ _  Fraxinus  latlfolia 

Pumpkin  ash _ _  Flaxlnus  profunda 

Alaska  cedar* _  Chamaecyparls 

nootkatensls 
Port  Oxford  Chamaecyparls 

cedar.*  lawsonlana 


Note  4:  This  species  is  not  Included  under 
this  common  name  in  American  Lumber 
Standards  nomenclature,  but  strength  data 
are  available  and  it  is  accordingly  included 
in  this  classification. 

§  1910.25  Definitions. 

(a)  As  used  in  the  sections  under  the 
centerhead  “Portable  Wood  Ladders”, 
unless  the  context  requires  otherwise, 
portable  wood  ladder  terms  shall  have 
the  meanings  assigned  in  this  section. 

(b)  Ladders. — A  ladder  is  an  appliance 
usually  consisting  of  two  side  rails  joined 
at  regular  intervals  by  crosspieces  called 
steps,  rungs,  or  cleats,  on  which  a  person 
may  step  in  ascending  or  descending. 

(c)  Stepladder. — A  stepladder  is  a 
self-supporting  portable  ladder,  nonad- 
justable  in  length,  having  fiat  steps  and 
a  hinged  back.  Its  size  is  designated  by 
the  overall  length  of  the  ladder  measured 
along  the  front  edge  of  the  side  rails. 
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(d)  Single  ladder. — A  single  ladder  is 
a  non-self-supporting  portable  ladder, 
nonadjustable  in  length,  consisting  of 
but  one  section.  Its  size  is  designated  by 
the  overall  length  of  the  side  rail. 

(e)  Extension  ladder. — An  extension 
ladder  is  a  non-self-supporting  portable 
ladder  adjustable  in  length.  It  consists 
of  two  or  more  sections  traveling  in 
guides  or  brackets  so  arranged  as  to  per¬ 
mit  length  adjustment.  Its  size  is  desig¬ 
nated  by  the  sum  of  the  lengths  of  the 
sections  measured  along  the  side  rails. 

(f )  Sectional  ladder. — A  sectional  lad¬ 
der  is  a  non-self-supporting  portable 
ladder,  nonadjustable  in  length,  consist¬ 
ing  of  two  or  more  sections  of  ladder 
so  constructed  that  the  sections  may  be 
combined  to  function  as  a  single  ladder. 
Its  size  is  designated  by  the  overall 
length  of  the  assembled  sections. 

(g)  Trestle  ladder. — A  trestle  ladder 
is  a  self-supporting  portable  ladder,  non¬ 
adjustable  in  length,  consisting  of  two 
sections  hinged  at  the  top  to  form  equal 
angles  with  the  base.  The  size  is  desig¬ 
nated  by  the  length  of  the  side  rails 
measured  along  the  front  edge. 

(h)  Extension  trestle  ladder. — An  ex¬ 
tension  trestle  ladder  is  a  self-support¬ 
ing  portable  ladder,  adjustable  in 
length,  consisting  of  a  trestle  ladder  base 
and  a  vertically  adjustable  single  ladder, 
with  suitable  means  for  locking  the  lad¬ 
ders  together.  The  size  is  designated  by 
the  length  of  the  trestle  ladder  base. 

(i)  Special-purpose  ladder. — A  spe¬ 
cial-purpose  ladder  is  a  portable  ladder 
which  represents  either  a  modification 
or  a  combination  of  design  or  construc¬ 
tion  features  in  one  of  the  general  pur¬ 
pose  types  of  ladders  previously  defined, 
in  order  to  adapt  the  ladder  to  special 
oi  specific  uses. 

(j)  Trolley  ladder. — A  trolley  ladder 
is  a  semifixed  ladder,  nonadjustable  in 
length,  supported  by  attachments  to  an 
overhead  track,  the  plane  of  the  ladder 
being  at  right  angles  to  the  plane  of 
motion. 

(k)  Side-rolling  ladder. — A  side-roll¬ 
ing  ladder  is  a  semifixed  ladder,  nonad¬ 
justable  in  length,  supported  by  attach¬ 
ments  to  a  guide  rail,  which  is  generally 
fastened  to  shelving,  the  plane  of  the 
ladder  being  also  its  plane  of  motion. 

(l)  Wood  characteristics. — Wood 
characteristics  are  distinguishing  fea¬ 
tures  which  by  their  extent  and  number 
determine  the  quality  of  a  piece  of  wood. 

(m)  Wood  irregularities. — Wood  ir¬ 
regularities  are  natural  characteristics 
in  or  on  wood  that  may  lower  its  dur¬ 
ability,  stength,  or  utility. 

(n)  Cross  grain. — Cross  grain  (slope 
of  grain)  is  a  deviation  of  the  fiber  di¬ 
rection  from  a  line  parallel  to  the  sides 
of  the  piece. 

(o)  Knot. — A  knot  is  a  branch  or  limb, 
imbedded  in  the  tree  and  cut  through 
in  the  process  of  lumber  manufacture, 
classified  according  to  size,  quality,  and 
occurrence.  The  size  of  the  knot  is  deter¬ 
mined  as  the  average  diameter  on  the 
surface  of  the  piece. 

(p)  Pitch  and  bark  pockets. — A  pitch 
pocket  is  an  opening  extending  parallel 
to  the  annual  growth  rings  containing. 
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or  that  has  contained,  pitch,  either  solid 
or  liquid.  A  bark  pocket  is  an  caning 
between  annual  growth  rings  that  con¬ 
tains  bark. 

(q)  Shake. — A  shake  Is  a  separation 
along  the  grain,  most  of  which  occurs  be¬ 
tween  the  rings  of  annual  growth. 

(r)  Check. — A  check  is  a  lengthwise 
separation  of  the  wood,  most  of  which 
occurs  across  the  rings  of  annual  growth. 

(s)  Wane. — Wane  is  bark,  or  the  lack 
of  wood  from  any  cause,  on  the  corner  of 
a  piece. 

(t)  Decay. — ^Decay  is  disintegration 
of  wood  substance  due  to  action  of  wood- 
destroying  fungi.  It  is  also  known  as  dote 
and  rot. 

(u)  Compression  failure. — A  compres¬ 
sion  failure  is  a  deformation  (buckling) 
of  the  fibers  due  to  excessive  compres¬ 
sion  along  the  grain. 

(V)  Compression  wood. — Compression 
wood  is  an  aberrant  (abnormal)  and 
highly  variable  type  of  wood  structure 
occurring  in  softwood  species.  The  wood 
commonly  has  density  somewhat  higher 
than  does  normal  wood,  but  somewhat 
lower  stiffness  and  tensile  strength  for 
its  weight  in  addition  to  high  longitudi¬ 
nal  shrinkage. 

(w)  Low  density. — Ix)w-density  wood 
is  exceptionally  light  in  weight  and  us¬ 
ually  deficient  in  strength  properties  for 
the  species. 

Portable  Metal  Ladders 
§  1910.26a  Rcquiremenl.s. 

(а) .  General. — Specific  design  and  con¬ 
struction  requirements  are  not  a  part  of 
sections  under  the  centerhead  “Portable 
Metal  Ladders”  because  of  the  wide 
variety  of  metal  and  design  possibilities. 
However,  the  design  shall  be  such  as  to 
produce  a  ladder  without  structural  de¬ 
fects  or  accident  hazards  such  as  sharp 
edges,  burrs,  etc.  The  metal  selected  shall 
be  of  sufficient  strength  to  meet  the  test 
requirements,  and  shall  be  protected 
against  corrosion  unless  inherently  cor¬ 
rosion  resistant.  The  employer  shall  ob¬ 
tain  reasonable  assurances  that  the  de¬ 
sign  requirements  of  this  section  are  met. 

(1)  Because  of  the  varied  conditions, 
and  the  wide  variety  of  ladder  uses,  lad¬ 
ders  may  be  designed  with  parallel  side 
rails,  with  side  rails  varying  uniformly 
in  separation  along  the  length  (tapered) , 
or  with  side  rails  flaring  at  the  base  to 
increa.se  stability. 

(2)  The  design  of  the  side  rails  shall 
be  such  as  to  insure  a  product  which  will 
conform  to  the  requirements  of  this  sec¬ 
tion. 

(3)  The  spacing  of  rungs  or  steps  shall 
be  on  12-inch  centers. 

(4)  Rimgs  or  steps  to  side  rail  connec¬ 
tions  shall  be  so  constructed  as  to  Insure 
rigidity  as  well  as  strength. 

(5)  Rungs  and  steps  shall  be  corru¬ 
gated,  knurled,  dimpled,  coated  with 
skid-resistant  material,  or  otherwise 
treated  to  minimize  the  possibility  of 
slipping. 

(б)  Hardware  shall  meet  strength  re- 
qurements  of  the  ladder’s  component 
parts,  and  shall  be  of  a  material  that  is 
protected  against  corrosion  unless  It  is 
Inherently  corrosion-resistant.  Metals 
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shall  be  so  selected  as  to  avoid  excessive 
galvanic  action. 

(b)  General  specifications-straight  and 
extension  ladders. — (1)  The  minimiun 
width  between  side  rails  of  a  straight  lad¬ 
der  or  any  section  of  an  extension  ladder 
shall  be  12  inches. 

(2)  The  length  of  single  ladders  or 
individual  sections  of  ladders  shall  not 
exceed  30  feet.  Two-section  ladders  shall 
not  exceed  46  feet  in  length  and  over 
two-section  ladders  shall  not  exceed  60 
feet  in  length. 

(3)  Based  on  the  nominal  length  of  the 
ladder  each  section  of  a  multisection  lad¬ 
der  shall  overlap  the  adjacent  section  by 
at  least  the  number  of  feet  stated  in  the 
following: 

Overlap 


Nominal  length  of  ladder  (feet) :  (feet) 

Up  to  and  Including  36 _  3 

Over  36,  up  to  and  including  48 _  4 

Over  43,  up  to  60 _  5 


(4)  Extension  ladders  shall  be 
equipped  with  positive  stops  which  will 
insure  the  overlap  specified  in  the  table 
above. 

(5)  (i)  Extension  ladders  may  be 
equipped  with  a  rope  and  pulley.  Any 
rope  and  pulley  shall  be  securely  at¬ 
tached  to  the  ladder  in  such  a  manner  as 
not  to  weaken  either  the  nmgs  or  the 
side  rails.  The  pulley  shall  be  not  less 
than  1  Vi  inches  in  diameter. 

(ii)  The  rope  used  with  the  pulley  shall 
be  not  less  than  five-sixteenths  inch  in 
diameter,  having  a  minimum  breaking 
strength  of  560  pounds,  and  shall  be  of 
sufficient  length  for  the  purpose 
intended. 

(c)  General  specifications — steplad- 
ders. — (1)  Stepladders  shall  be  designed 
and  constucted  to  give  a  minimum  slope 
of  3*2  inches  per  foot  of  length  of  the 
front  section,  and  a  minimum  slope  of  2 
inches  per  foot  of  length  of  the  back  sec¬ 
tion,  except  that  special  ladders  designed 
for  straight-in-wall  work  shall  maintain 
at  least  I'i  inch  back  slope  per  foot  of 
length. 

(2)  The  minimum  width  between  the 
side  rails  at  the  top  step  shall  be  12 
inches.  The  width  spread  of  the  side 
rails  shall  increase  a  minimum  of  1  inch 
per  foot  of  length.  The  width  of  the 
step  or  tread  shall  not  be  less  than  3 
inches. 

(3)  The  length  of  a  stepladder  is 
measured  by  the  length  of  the  front  rail. 
To  be  classified  as  a  standard  length 
ladder,  the  measured  length  shall  be" 
within  plus  or  minus  one-half  inch  of 
the  specified  length.  Stepladders  shall 
not  exceed  20  feet  in  length. 

(4)  The  pail  shelf  shall  be  designed  to 
fold  completely  within  the  ladder. 

(5)  The  back  section  may  be  designed 
with  either  rungs  or  cross  bracing  as 
long  as  it  meets  the  general  and  testing 
requirements. 

(6)  Steps  shall  be  corrugated,  knurled, 
dimpled,  coated  with  skid-resistant  ma¬ 
terials,  or  otherwise  treated  to  minimize 
the  possibility  of  slipping. 

(7)  The  bottoms  of  the  four  rails 
shall  be  supplied  with  insulating  non¬ 
slip  material  for  the  safety  of  the  user. 

(8)  A  metal  spreader  or  locking  device 
of  sufficient  size  and  strength  to  securely 
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hold  the  front  and  back  sections  in  the 
open  position  shall  be  a  component  of 
each  stepladder.  The  spreader  shall  have 
all  sharp  points  or  edges  covered  or 
removed  to  protect  the  employee. 

(d)  General  specifications — trestles 
and  extension  trestle  ladders. — (1) 
Trestle  ladders  or  extension  sections  or 
base  sections  of  extension  trestle  ladders 
shall  be  not  more  than  20  feet  in  length. 

(2)  The  minimum  distance  between 
side  rails  of  the  trestle  or  extension  sec¬ 
tions  or  base  section  at  the  narrowest 
point  shall  not  be  less  than  12  Vi  inches. 
The  width  spread  shall  not  be  less  than 
one  inch  per  foot  of  length  of  side  rail. 

(3)  Spread  of  base  when  section  is 
open  shall  not  be  less  than  5*2  inches  per 
foot  of  base  section  side  rail. 

(4)  The  extension  locking  device 
shall  be  designed  to  withstand  all  load 
tests. 

(5)  A  metal  spreader  or  locking  device 
of  sufficient  size  and  strength  to  securely 
hold  the  front  and  back  sections  in  the 
open  ix>sition  shall  be  a  component  of 
each  trestle  ladder.  The  spreader  shall 
have  all  sharp  points  or  edges  covered  or 
removed  to  protect  the  employee. 

(e)  General  specifications — plat  from 
ladders. — (1)  The  length  of  a  platform 
ladder  shall  not  exceed  20  feet.  The 
length  of  a  platform  ladder  shall  be 
measured  along  the  front  rail  from  the 
floor  to  the  platform. 

(2)  Minimum  width  between  side  rails 
at  platform  level  shall  be  14  inches. 
Width  spread  shall  not  be  less  than  1 
inch  per  foot  of  rise. 

(3)  Slope  of  the  front  rail  when  unit 
is  in  open  position  shall  not  be  less  than 
3*2  inches  per  foot  of  rise,  and  the 
back  section  shall  have  a  minimum  slope 
of  1  inch  per  foot  of  rise. 

(4)  The  platform  shall  be  £st  least  20 
inches  from  the  top  of  the  ladder,  and 
shall  have  an  area  of  not  less  than  200 
square  inches  nor  more  than  400  square 
inches. 

(5)  The  back  legs  and  side  rails  of  a 
platform  ladder  shall  extend  at  least  20 
inches  above  the  platform  and  shall  be 
connected  with  the  top  member  to  form 
a  three-sided  top  guard  rail,  or  equiva¬ 
lent  construction  shall  be  provided. 

(6)  Spreaders  shall  be  provided  where 
the  hinging  apparatus  is  not  designed 
to  lock  the  imit  open. 

§  1910.26b  Testing. 

(a)  General. — The  tests  in  this  sec¬ 
tion  are  intended  to  insure  uniform 
testing  methods  for  metal  ladders.  The 
employer  shall  obtain  reasonable  assur¬ 
ances  that  the  prescribed  test  methods 
have  been  applied,  when  the  employer 
does  not  perform  the  testing. 

(b)  Straight  and  extension  ladders. — 

(1)  Ladder  inclined  strength  is  meais- 
ured  by  placing  the  ladder  unit  in  a 
flat,  horizontal  position  supported  6 
inches  from  the  ends  of  the  side  rails. 
When  testing  extensions,  the  unit  is 
opened  to  the  required  overlap.  A  load 
of  200  pounds  is  applied  equally  to  the 
side  rails  at  the  center  of  the  unit  by 
means  of  a  beam.  The  ladder  shall  with¬ 
stand  this  test  with  no  permanent  de¬ 
formation  or  other  visible  weakening  of 


the  structure.  This  test  is  based  on  a  200- 
pound  man  using  the  ladder,  set  at 
75  Vi*  to  the  ground.  With  the  man  on 
the  center  rung,  the  component  of  his 
200-pound  weight  at  right  angles  to  the 
ladder  will  be  50  pounds.  Applying  the 
load  factor  of  4,  the  test  weight  becomes 
200  p>ounds. 

(2)  Test  unit  need  only  be  of  sufficient 
length  for  test  purposes,  and  is  to  con¬ 
sist  of  the  base  and  fly  sections  of  an 
extension  ladder  with  all  the  hardware 
or  fittings  attached.  The  ladder  unit  is 
placed  in  a  vertical  position  and  a  down¬ 
ward  load  of  775  pounds  equally  distrib¬ 
uted  on  the  ends  of  the  side  rails  of  the 
upper  portion  of  the  test  unit.  The  unit 
shall  withstand  this  test  with  no  per¬ 
manent  deformation  or  other  visible 
weakening  of  the  structure. 

(3)  A  test  unit  of  at  least  three  rungs 
is  to  be  used  from  the  maximum  width 
portion  of  the  ladder.  A  load  of  800 
pounds  shall  be  applied  to  a  3*2  inch 
wide  block  resting  on  the  center  of  the 
widest  rung.  A  rung  of  14  inches  or  less 
in  length  shall  withstand  this  test  with 
no  fjermanent  deformation  or  other 
visible  weakening  of  the  structure.  A 
rung  of  more  than  14  inches  in  length 
may  have  a  permanent  deflection  of 
not  more  than  one-eighth  inch  provided 
the  rung  cross  section  is  not  deformed 
and  there  is  no  other  visible  weakening 
of  the  structure. 

(4)  With  at  least  a  three-rung  test 
unit  set  in  a  vertical  position,  a  load  of 
800  pounds  shall  be  applied  to  a  3  */^  inch 
wide  block  resting  on  the  center  rung  as 
near  to  the  side  rail  as  possible.  On  re¬ 
moving  the  load,  the  unit  shall  show  no 
indication  of  failure  in  the  fasteners 
attaching  the  rungs  to  the  side  rail. 

(5)  The  rung  shall  be  so  secured  to 
the  side  rail  that  a  torque  load  of  360 
inch-pounds  applied  to  the  rung  at  a 
side  rail  shall  cause  no  visible  relative 
motion  between  the  rung  and  the  side 
rail. 

(6)  With  the  ladder  extended  to  its 
maximum  working  length,  and  resting 
horizontally  on  level  supports  located 
6  inches  from  each  end  of  the  ladder,  a 
weight  of  50  pounds  shall  be  sus¬ 
pended  from  one  of  the  side  rails  midway 
between  supports.  The  deflection  of  the 
loaded  rail,  and  the  difference  in  deflec¬ 
tion  between  the  loaded  and  unloaded 
rails  shall  not  exceed  the  values  in 
Table  D-6. 

(7)  Deflections  in  Table  D-6  are  to 
be  determined  by  measuring  at  the  mid¬ 
point  between  supports,  the  distance 
from  the  outside  edges  of  both  rails  to 
the  floor  or  other  reference  surface  both 
before  and  after  the  test  load  of  50 
pounds  is  applied  to  one  rail  of  the  lad¬ 
der.  The  test  is  to  be  repeated,  loading 
the  other  rail  of  the  ladder.  The  angle 
(a)  between  the  loaded  and  unloaded 
rails  and  the  horizontal  is  to  be  calcu¬ 
lated  from  the  trigonometric  equation: 

DlfTerencc  In  deflection 

Sine  a= - - - 

Ladder  width 

(c)  Step,  trestle,  extension  trestle,  and 
platform  ladders. — (l)(i)  Load  test  of 
the  entire  ladder  is  made  with  the  ladder 


in  an  open  position,  and  an  800-pound 
load  applied  to  the  center  of  the  top.  Re¬ 
sistance  to  a  side  rail  bending  is  tested  by 
placing  an  800-pound  load  on  the  center 
of  the  middle  step.  The  strength  of  the 
step  section  is  tested  by  applying  an  800- 
pound  load  to  a  3  */4  inch-wide  block  rest¬ 
ing  on  the  center  of  the  longest  or  bot¬ 
tom  step.  The  pail  shelf  shall  be  so  con¬ 
structed  as  to  support  a  distributed  load 
of  50  poimds. 

(ii)  In  each  test  case,  the  unit  shall 
withstand  the  load  without  failure  or 
permanent  deformation. 

(2)  Set  ladder  in  open  position  on  a 
level  floor.  Place  a  200-pound  distributed 
load  on  the  top  step.  The  ladder  is  then 
subjected  to  a  horizontal  pulling  load, 
applied  at  the  top  step,  of  12-pound  force 
to  the  side;  58-pound  force  to  the  front; 
33-pound  force  to  the  back.  In  each  test, 
all  side  rails  shall  remain  on  the  floor. 


Table  D-6— Table  of  Deflections 


lA'Ilgl  h  of 
ladder  in  feet 

Maximum 
deflection  of 
loaded  rail  in 
inches 

Maximum 
difference  in 
defleclion 
between  loaded 
and  unloaded 
rails  in  decrees 
from  horizontal 

20 

3.0 

3.6 

24 

3.8 

4.7 

28 

4.6 

5.4 

32 

f,.S 

.5.7 

30 

6.4 

6.1 

40 

7.2 

6.5 

44 

8.0 

6.5 

48 

8.8 

6.5 

§  1910.26c  Care  and  maintenance  of 
ladders. 


(a)  General. — To  get  maximum  safety 
good  safe  practices  in  the  use  and 
care  of  ladder  equipment  shall  be  used 
by  the  employer.  TTie  rules  in  this  sec¬ 
tion  are  considered  essential  to  the 
safety  of  the  employees. 

(b)  Care  of  ladders. — (1)  Ladders, 
like  any  tool,  shall  be  handled  with  care 
and  not  be  subjected  to  unnecessary 
dropping,  jarring,  or  misuse. 

(2)  Ladders  shall  be  stored  on  racks 
when  not  in  use.  The  racks  shall  have 
sufficient  supporting  points  to  prevent 
any  possibility  of  excessive  sagging. 

(3)  Ladders  transported  on  vehicles 
shall  be  properly  supported.  Supporting 
points  shall  be  of  a  softer  materi^,  such 
as  hardwood  or  rubber-covered  iron  pipe, 
to  minimize  the  chafing  and  effects  of 
road  shock. 

(4)  Ladders  used  by  employees  shall 
be  maintained  in  good  condition.  Hard¬ 
ware  fittings  and  accessories  shall  be 
checked  frequently  and  kept  in  good  con¬ 
dition. 

(5)  Ropes  or  cables  shall  be  inspected 
frequently  and  replaced  if  defective. 

(6)  Complete  ladder  inspection  shall 
be  performed  wdth  reasonable  frequency. 
If  a  ladder  is  involved  in  any  of  the  fol¬ 
lowing,  immediate  inspection  shall  be 
made: 

(1)  If  a  ladder  tips  over,  the  ladder 
shall  be  inspected  for  side  rail  dents  or 
bends,  or  excessively  dented  rungs,  all 
rung-to-side-rail  connections,  hardware 
connections,  and  rivets  shall  be 
Inspected. 
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(ii)  If  a  ladder  Is  exposed  to  excessive 
heat  as  in  the  case  of  fire,  the  ladder 
shall  be  inspected  visually  for  damage 
and  tested  for  deflection  and  strength 
characteristics. 

(iii)  If  a  ladder  is  to  be  subjected  to 
highly  corrosive  acids  or  alkali  solutions, 
a  protective  coating  such  as  asphalt  and 
varnish  shall  be  applied  to  the  equip¬ 
ment. 

(iv)  If  a  ladder  is  exposed  to  oil  or 
grease  or  other  slippery  materials,  it 
shall  be  cleaned  of  oil,  grease,  or  slippery 
materials. 

(7)  Any  ladder  having  a  defect  likely 
to  prejudice  the  safety  of  an  employee 
using  the  ladder  is  to  be  marked  and 
taken  out  of  service  imtil  repaired. 

(c)  Use  of  ladders. — ( 1 )  Portable  non¬ 
self-supporting  ladders  shall  be  erected 
at  a  pitch  providing  the  maximum  bal¬ 
ance  and  strength.  Generally,  this  is  a 
pitch  of  75 ‘/2  degrees.  A  simple  guide  for 
setting  up  a  ladder  at  the  proper  angle 
is  to  place  the  base  a  distance  from  the 
vertical  wall  equal  to  one-fourth  the 
working  length  of  the  ladder. 

(2)  A  portable  ladder  shall  be  treated 
as  a  one-man  working  ladder  based  on  a 
200-pound  load. 

(3)  The  ladder-base  section  shall  be 
placed  with  a  secure  footing,  such  as  that 
provided  by  the  use  of  safety  shoes  or 
a  foot-ladder  board  on  hard  slick 
surfaces. 

(4)  The  top  of  the  ladder  shall  be 
placed  with  the  two  rails  supported,  un¬ 
less  the  ladder  is  equipped  with  a  single 
support  attachment.  Such  an  attach¬ 
ment  shall  be  substantial  and  large 
enough  to  support  the  ladder  under  load. 

(5)  When  ascending  or  descending, 
the  climber  shall  face  the  ladder. 

(6)  Ladders  shall  not  be  tied  or  fas¬ 
tened  together  to  provide  longer  sections, 
except  by  the  hardware  fittings  which 
make  the  ladders  safe  for  an  endorse¬ 
ment  by  a  manufacturer  for  extended 
uses.  Suitability  of  a  hardware  fastener 
for  this  purpose  shall  establish  an  in¬ 
ference  of  compliance  with  this  standard. 

(7)  Ladders  shall  not  be  used  as  a 
brace,  skid,  guy  or  gin  pole,  gangway,  or 
for  other  uses  than  that  for  which  they 
were  intended,  unless  they  are  specifi¬ 
cally  recommended  for  use  by  the  manu¬ 
facturer  and  the  employer  has  ready  and 
available  evidence  of  this  recommen¬ 
dation. 

(8)  Employers  shall  caution  employees 
to  take  proper  safety  measures  when 
metal  ladders  are  used  in  areas  contain¬ 
ing  electric  circuits  to  prevent  short 
circuits  or  electrical  shock. 

§  ]910.26cl  Denniliuns. 

As  used  in  the  sections  under  the 
centerhead  entitled  “Portable  Metal 
Ladders”,  imless  the  context  requires 
otherwise,  portable  metal  ladders  terms 
shall  have  the  following  meanings; 

(a)  Ladder. — A  ladder  is  an  appliance 
usually  consisting  of  two  side  rails  joined 
at  regular  intervals  by  cross  pieces  called 
steps,  rungs,  or  cleats,  on  which  a  per¬ 
son  may  step  in  ascending  or  descending. 

(b)  Step  ladder. — A  step  ladder  Is  a 
self-supporting  portable  ladder,  nonad- 
justable  in  length,  having  fiat  steps  and 
a  hinged  back.  Its  size  is  designated  by 


the  overall  length  of  the  ladder  measured 
along  the  front  edge  of  the  side  rails. 

(c)  Single  ladder. — A  single  ladder  is 
a  non -self-supporting  portable  ladder, 
nonadjustable  in  length,  consisting  of 
but  one  section.  Its  size  is  designated  by 
the  overall  length  of  the  side  rail. 

(d)  Extension  ladder. — An  extension 
ladder  is  a  non-self -supporting  portable 
ladder  adjustable  in  length.  It  consists 
of  tWo  or  more  sections  traveling  in 
guides  or  brackets  so  arranged  as  to  per¬ 
mit  length  adjustment.  Its  size  is  desig¬ 
nated  by  the  sum  of  the  lengths  of  the 
sections  measured  along  the  side  rails. 

(e)  Platform  ladder. — A  self-support¬ 
ing  ladder  of  fixed  size  with  a  platform 
provided  at  the  working  level.  The  size 
is  determined  by  the  distance  along  the 
front  rail  from  the  platform  to  the  base 
of  the  ladder. 

(f)  Sectional  ladder. — A  sectional  lad¬ 
der  is  a  non-self -supporting  portable 
ladder,  non- adjustable  in  length,  con¬ 
sisting  of  two  or  more  sections  so  con¬ 
structed  that  the  sections  may  be 
combined  to  function  as  a  single  ladder. 
Its  size  is  designated  by  the  overall 
length  of  the  assembled  sections. 

(g)  Trestle  ladder. — A  trestle  ladder 
is  a  self-supporting  portable  ladder,  non¬ 
adjustable  in  length,  consisting  of  two 
sections,  hinged  at  the  top  to  form  equal 
angles  with  the  base.  The  size  is  desig¬ 
nated  by  the  length  of  the  side  rails 
measured  along  the  front  edge. 

(h)  Extension  trestle  ladder. — An  ex¬ 
tension  trestle  ladder  is  a  self-support¬ 
ing  portable  ladder  adjustable  in  length, 
consisting  of  a  trestle  ladder  base  and 
a  vertically  adjustable  single  ladder,  with 
suitable  means  for  locking  the  ladders 
together.  The  size  is  designated  by  the 
length  of  the  trestle  ladder  base. 

(i)  Special-purpose  ladder. — A  special- 
purpose  ladder  is  a  portable  ladder  which 
represents  either  a  modification  or  a 
combination  of  design  or  construction 
features  in  one  of  the  general-purpose 
types  of  ladders  previously  defined,  in 
order  to  adapt  the  ladder  to  special  or 
specific  uses. 

Fixed  Ladders 

§1910.27  General  application. 

The  sections  imder  the  centerhead 
“Fixed  Ladders”  prescribe  minimum  re¬ 
quirements  for  the  structural  soundness 
and  use  of  fixed  ladders.  The  sections  do 
not  apply  to  portable  wood,  metal  or 
other  types  of  special  ladders,  job-made 
ladders,  or  to  special-purpose  types  of 
ladders  on  structures  used  for  storage 
of  water,  grains,  or  animal  feed,  nor  to 
ladders  attached  to  structures  when  the 
ladders  are  used  only  for  maintenance, 
fire-fighting,  or  emergency  escape  pur¬ 
poses.  Further,  the  sections  do  not  apply 
to  electrical  power  transmission-line 
towers:  oil  or  gas  well  drilling  or  pump¬ 
ing  derricks,  triangulation,  radio,  tele¬ 
vision,  and  microwave  antenna  commu¬ 
nications  towers  and  structures  used 
exclusively  for  the  support  of  these  fa¬ 
cilities,  chimneys  or  stacks,  manholes  to 
underground  utilities  and  facilities. 

§  1910.27a  Definitions. 

As  used  in  the  sections  under  the  cen¬ 
terhead  “Fixed  Ladders”,  fixed  ladder 


terms  shall  have  the  meanings  set  forth 
in  this  section,  unless  the  context  clearly 
indicates  differently: 

(a)  Ladder. — A  ladder  is  an  appliance 
usually  consisting  of  two  side  rails  joined 
at  regular  intervals  by  crosspieces  called 
steps,  rungs,  or  cleats,  on  which  a  per¬ 
son  may  step  in  ascending  or  descend¬ 
ing. 

(b)  Fixed  ladder. — A  fixed  ladder  is  a 
ladder  permanently  attached  to  a  struc¬ 
ture,  building,  or  equipment. 

(c)  Individual-rung  or  step  ladder. — • 
An  individual-rimg  or  step  ladder  is  a 
fixed  ladder  each  rung  or  step  of  which 
is  individually  attached  to  a  structure, 
building,  or  equipment,  or  manhole. 

(d)  Rail  ladder. — A  rail  ladder  is  a 
fixed  ladder  consisting  of  side  rails  joined 
at  regular  intervals  by  rungs  or  cleats 
and  fastened  in  full  length  or  in  sections 
to  a  building,  structure,  or  equipment. 

(e)  Railings. — A  railing  is  any  one  or 
a  combination  of  those  railings  con¬ 
structed  in  accordance  with  §  1910.23; 
a  standard  railing  is  a  vertical  barrier 
erected  along  exposed  edges  of  floor 
openings,  wall  openings,  ramps,  plat¬ 
forms,  and  runways  to  prevent  falls  of 
persons. 

(f)  Pitch. — Pitch  is  the  included  angle 
between  the  horizontal  and  the  ladder 
measured  on  the  opposite  side  of  the 
ladder  from  the  climbing  side. 

(g)  Fastenings. — A  fastening  is  a  de¬ 
vice  to  attach  a  ladder  to  a  structure, 
building,  or  equipment. 

(h)  Rungs. — Rungs  are  ladder  cross¬ 
pieces  on  which  a  person  may  step  in 
ascending  or  descending. 

(i)  Cleats. — Cleats  are  ladder  cross¬ 
pieces  of  rectangular  cross-section  places 
on  edge  on  which  a  person  may  step  in 
ascending  or  descending. 

(j)  Steps. — Steps  are  the  cross-pieces 
of  a  ladder  on  which  a  person  may  step 
in  ascending  or  descending. 

(k)  Cage. — A  cage  is  a  guard  that  may 
be  referred  to  as  a  cage  or  basket  guard 
which  is  an  enclosure  that  is  fastened 
to  the  side  rails  of  the  fixed  ladder  or 
to  the  structure  to  encircle  the  climbing 
space  of  the  ladder. 

(l)  Well. — A  well  is  a  permanent  com¬ 
plete  enclosure  around  a  fixed  ladder. 

(m)  Ladder  safety  device. — A  ladder 
safety  device  is  any  device,  designed  to 
eliminate  or  reduce  the  possibility  of 
accidental  falls  and  which  may  incor¬ 
porate  such  features  as  life  belts,  friction 
brakes,  and  sliding  attachments. 

(n)  Grab  bars. — Grab  bars  are  indi¬ 
vidual  handholds  placed  adjacent  to  or 
as  an  extension  above  ladders  for  the 
purpose  of  providing  access  beyond  the 
limits  of  the  ladder. 

(o)  Through  ladder. — A.  through  lad¬ 
der  is  one  from  which  a  man  getting 
off  at  the  top  must  step  through  the 
ladder  in  order  to  reach  the  landing. 

(p)  Side-step  ladder. — A  side-step 
ladder  is  one  from  which  a  man  getting 
off  at  the  top  must  step  sideways  from 
the  ladder  in  order  to  reach  the  landing. 

§  1910.27b  Design  requircnienls. 

(a)  Design  considerations. — All  lad¬ 
ders,  and  fastenings  used  by  an  employer 
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shall  be  designed  to  meet  the  following 
load  requirements: 

(1)  The  minimum  design  live  load 
shall  be  a  single  concentrated  load  of  200 
pounds. 

(2)  The  number  and  position  of  addi¬ 
tional  concentrated  live-load  imits  of  200 
pounds  each  as  determined  from  anti¬ 
cipated  usage  of  the  ladder  shall  be  con¬ 
sidered  in  the  design. 

(3)  The  live  loads  imposed  by  persons 
occupying  the  ladder  shall  be  considered 
to  be  concentrated  at  such  points  as  will 
cause  the  maximiun  stress  in  the  struc¬ 
tural  member  being  considered. 

(4)  The  weight  of  the  ladder  and  at¬ 
tached  appurtenances  together  with  the 
live  load  shall  be  considered  in  the  design 
of  rails  and  fastenings. 

(b)  Design  stresses. — Design  stresses 
for  wood  components  of  ladders  shall  not 
exceed  those  specified  in  the  sections  of 
this  part  prescribing  standards  for  port¬ 
able  wood  ladders.  All  wood  parts  of  fixed 
ladders  shall  meet  the  requirements  of 
§  1910.25a. 

(c)  For  fixed  ladders  cwisisting  of 
wood  side  rails  and  wood  rimgs  or  cleats, 
used  at  a  pitch  in  the  range  75  degrees 
to  90  degrees,  and  intended  for  use  by 
no  more  than  one  person  per  section, 
single  ladders  are  permitted. 

(d)  An  employer  shall  obtain  reason¬ 
able  assurances  that  the  design  require¬ 
ments  of  this  section  have  been  met  con¬ 
cerning  ladders  and  fasteners  used  by 
his  employees. 

§  1910.27c  .Spei'ific  features. 

(a)  Rungs  and  cleats. — (1)  All  rungs 
shall  have  a  minimum  diameter  of  three- 
fourths  inch  for  metal  ladders  or  of  mate¬ 
rial  of  equivalent  strength  except  as  cov¬ 
ered  in  paragraph  (g)(1)  of  this  section, 
and  a  minimum  diameter  of  1*4  inches 
for  wood  ladders. 

( 2 )  The  distance  between  rungs,  cleats, 
and  steps  shall  not  exceed  16  inches  and 
shall  be  imiform  throughout  the  length 
of  the  ladder. 

(3)  The  minimum  clear  length  of 
rungs  or  cleats  shall  be  12  inches. 

(4)  Rungs,  cleats,  and  steps  shall  be 
free  of  splinters,  sharp  edges,  burrs,  or 
projections  which  may  be  a  hazard. 

(5)  The  rungs  of  an  individual-nmg 
ladder  shall  be  so  designed  that  the  foot 
cannot  slide  off  the  end.  A  suggested 
design  is  shown  in  figure  D-1. 


Ficuss  D-1. — Suggested  design  for  rungs  on 
Individual-rung  ladders. 


(b)  Side  rails. — Side  rails  which  may 
be  used  as  a  climbing  aid  shall  ot  such 
cross  sections  as  to  afford  adequate  grip¬ 
ping  surface  without  sharp  edges,  splin¬ 
ters,  or  burrs. 

(c)  Fastenings. — Fastenings  shall  be 
an  integral  part  of  fixed  ladder  design. 

(d)  Splices. — All  splices  made  by  what¬ 
ever  means  shall  meet  design  require¬ 
ments  as  stated  in  §  1910.27(b).  All 
splices  and  connections  shall  have  smooth 
transition  with  original  members  with  no 
sharp  or  extensive  projections. 

(e)  Electrolytic  action. — Adequate 
means  shall  be  employed  to  protect  dis¬ 
similar  metals  from  electrolytic  action 
when  such  metals  are  joined. 

(f)  Welding. — All  welding  shall  be  in 
accordance  with  the  “Code  for  Welding 
in  Building  Construction"  (AWSDl.O- 
1966). 

(g)  Protection  from  deterioration. — (1) 
Metal  ladders  and  appurtenances  shall 
be  painted  or  otherwise  treated  to  resist 
corrosion  and  rusting  w’hen  its  location 
makes  such  treatment  appropriate.  Lad¬ 
ders  formed  by  individual  metal  rungs 
imbedded  in  concrete,  which  serve  as 
access  to  pits  and  to  other  areas  under 
floors,  are  frequently  located  in  an 
atmosphere  that  causes  corrosion  and 
rusting.  Such  individual  metal  rungs 
shall  have  a  minimum  diameter  of  1 
inch  or  shall  be  painted  or  otherwise 
treated  to  resist  corrosion  and  rusting. 

(2)  Wood  ladders,  w'hen  used  under 
conditions  where  decay  may  occur,  shall 
be  treated  with  a  nonirritating  preserva¬ 
tive,  and  the  details  shall  be  such  as  to 
prevent  or  minimize  the  accumulation  of 
water  on  wood  parts. 

(3)  When  different  types  of  materials 
are  used  in  the  construction  of  a  ladder, 
the  materials  used  shall  be  so  treated  as 
to  have  no  deleterious  effect  one  upon  the 
other. 

§  1910.27d  Cloaraticc. 

(a)  Climbing  side. — On  fixed  ladders, 
the  perpendicular  distance  from  the  cen¬ 
terline  of  the  runs  to  the  nearest  perma¬ 
nent  object  on  the  climbing  side  of  the 
ladder  shall  be  36  inches  for  a  pitch  of 
76  degrees,  and  30  inches  for  a  pitch  of 
90  degrees,  and  (fig.  D-2  of  this  section) , 
with  minimum  clearances  for  intermedi¬ 
ate  pitches  varying  between  these  two 
limite  in  proportion  to  the  slope,  except 
as  provided  in  paragraphs  (c)  and  (e)  of 
this  section. 

(b)  Ladders  without  cages  or  wells. — 
A  clear  width  of  at  least  15  inches  when 
possible,  shall  be  provided  each  way  from 
the  centerline  of  the  ladder  in  the  climb¬ 
ing  space,  except  when  cages  or  wells  are 
used. 

(c)  Ladders  with  cages  or  baskets. — 
Ladders  equipped  with  cage  or  basket  are 
excepted  from  the  provisions  of  para¬ 
graphs  (a)  and  (b)  of  this  section,  but 
shall  conform  to  the  provisions  of 
§  1910.27e(a)  (5) .  Fixed  ladders  in 
smooth-walled  wells  are  excepted  from 
the  provisions  of  paragraph  (a)  of  this 
section,  but  shall  conform  to  the  provi¬ 
sions  of  §  1910.27e(a)  (6). 

(d)  Clearance  in  back  of  ladder. — The 
distance  from  the  centerline  of  rungs, 
cleats,  or  steps  to  the  nearest  perma¬ 
nent  object  in  back  of  the  ladder  shall  be 


not  less  than  7  inches,  when  possible, 
except  that  when  unavoidable  obstruc¬ 
tions  are  encountered,  mlnimiiTn  clear¬ 
ances  as  shown  in  figure  D-3  shall  be 
provided. 

(e)  Clearance  in  back  of  grab  bar. — 
The  distance  from  the  centerline  of  the 
grab  bar  to  the  nearest  permanent  object 
in  back  of  the  grab  bars  shall  be  not  less 
than  4  inches.  Grab  bars  shall  not  pro¬ 
trude  on  the  climbing  side  beyond  the 
rungs  of  the  ladder  which  they  serve. 


RAIL  LADDER  WITH  BAR  STEEL  RAILS 
AND  ROUND  STEEL  RUNGS 

Fie,  D-2 

Minimum  Ladder  Clearance* 


FIG.  D-3 

Clearance  for  Unavoidable  Obstruction 
at  Rear  of  Fixed  Ladder 

(f)  Step-across  distance. — The  step- 
across  distance  from  the  nearest  edge  of 
ladder  to  the  nearest  edge  of  equipment 
or  structure  shall  be  not  more  than  12 
inches,  or  less  than  2^  Inches  (fig.  D-4) 
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FIG.  D-U 

Ladder  Far  from  Wall 


(g)  Hatch  cover. — Counterweighted 
hatch  covers  shall  open  a  minimum  of 
60  degrees  from  the  horizontal.  The  dis¬ 
tance  from  the  centerline  of  rungs  or 
cleats  to  the  edge  of  the  hatch  opening 
on  the  climbing  side  shall  be  not  less 
than  24  inches  from  offset  wells  or  30 
inches  for  straight  wells.  There  shall  be 
no  protruding  potential  hazards  within 
24  inches  of  the  centerline  of  rimgs  or 
cleats;  any  such  hazards  within  30  inches 
of  the  centerline  of  the  rungs  or  cleats 
shall  be  fitted  with  deflector  plates  placed 
at  an  angle  of  60  degrees  from  the  hori¬ 
zontal  as  indicated  in  hgiu'e  D-5 


Deflector  Plates  for  Head  Hazards 


FU<4  L«M«r  •  Saf«  Acccm  Hai<k 

§  l910.27e  Special  rcquireiiienis. 

(a)  Cages  or  wells. — (1)  Cages  or 
wells  (when  used)  shall  be  built,  as 
shown  on  the  applicable  drawings, 
covered  in  detail  in  figures  D-7,  D-8, 
and  D-9,  or  of  equivalent  construction. 

(2)  Cages  or  wells  (except  as  provided 
in  paragraph  (e)  of  this  section)  con¬ 
forming  to  the  dimensions  shown  in  fig¬ 
ures  D-7,  D-8,  and  D-9  shall  be  provided 


on  ladders  of  more  than  20  feet  to  a 
maximum  unbroken  length  of  30  feet. 

(3)  Cages  shall  extend  a  minimum  of 
42  inches  above  the  top  of  landing,  un¬ 
less  protection  is  provided. 

(4)  Cages  shall  extend  down  the  ladder 
to  a  point  not  less  than  7  feet  nor  more 
than  8  feet  above  the  base  of  the  ladder, 
with  bottom  flared  not  less  than  4  inches. 

(5)  Cages  shall  not  extend  less  than 
27  nor  more  than  28  inches  from  the  cen¬ 
terline  of  the  rungs  of  the  ladder.  Cage 
shall  not  be  less  than  27  inches  in  width. 
The  inside  shall  be  clear  of  projections. 
Vertical  bars  shall  be  located  at  a  maxi¬ 
mum  spacing  of  40  degrees  around  the 
circumference  of  the  cage;  this  will  give 
a  maximum  spacing  of  approximately 
9^4  inches,  center  to  center. 


Figure  D-7. — Clearance  diagram  for  fixed 
ladder  in  well. 


THROUGH  LAOOOI 


SCE-STEP  UAPOER 


ACCESS  TO  LANDING  ACCESS  LATERALLY 

PLATFORM  through  FROM  LADDER 

LADDER 


basket  guard  hoop 

BAR  lAOOER 


ANCLE  IRON  LAOOER 


The  relationship  of  a  fixed  ladder  to  an 
appropriately  counterweighted  hatch 
cover  is  illustrated  in  figure  D-6. 


Fic.  B-8 

Cages  for  Ladders  More  Than  20  Feel  High 
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Cages  •—  Special  Applications 

(6)  Ladder  wells  shall  have  a  clear 
width  of  at  least  15  inches  measured 
each  way  from  the  centerline  of  the 
ladder.  Smooth-walled  wells  shall  be  a 
minimum  of  27  inches  from  the  center- 
line  of  rtmgs  to  the  well  wall  on  the 
climbing  side  of  the  ladder. 

(b)  Landing  platforms. — When  lad¬ 
ders  are  vised  to  ascend  to  heights  ex¬ 
ceeding  20  feet,  landing  platforms  shall 
be  provided  for  each  30  feet  of  height 
or  fraction  thereof,  except  that,  where 
no  cage,  well,  or  ladder  safety  device  is 
provided,  landing  platforms  shall  be  pro¬ 
vided  for  each  20  feet  of  height  or  frac¬ 
tion  thereof.  Each  ladder  section  shall 
be  offset  from  ai^acent  sections.  Where 
installation  conditions  (even  for  a  short, 
imbroken  length)  require  that  adjacent 
sections  be  offset,  landing  platforms  shall 
be  provided  at  each  offset. 

(2)  Where  user  has  to  step  a  distance 
greater  than  12  inches  from  the  center- 
line  of  the  rung  of  a  ladder  to  the  near¬ 
est  edge  of  structure  or  equipment,  a 
landing  platform  shall  be  provided.  The 
minimum  step-across  distance  shall  be 
2'/2  inches. 

(3)  All  landing  platforms  shall  be 
equipped  with  standard  railings  and  toe- 
boards,  so  arranged  as  to  give  safe  ac¬ 
cess  to  the  ladder.  Platforms  shall  be  not 
less  than  24  inches  in  width  and  30 
inches  in  length. 

(4)  One  rung  of  any  section  of  ladder 
shall  be  located  at  the  level  of  the  land¬ 
ing  laterally  served  by  the  ladder.  Where 
access  to  the  landing  is  through  the  lad¬ 
der,  the  same  rvmg  spacing  as  used  on  the 
ladder  shall  be  used  from  the  landing 
platform  to  the  first  rvmg  below  the  land¬ 
ing. 

(c)  Ladder  extensions. — The  side  rails 
of  through  or  side-step  ladder  extensions 
shall  extend  3  Vi  feet  above  any  landing 
or  other  walking  surface.  For  through 
ladder  extensions,  the  rungs  shall  be 


omitted  from  the  extension  and  shall 
have  not  less  than  18  nor  more  than  24 
inches  clearance  between  rails.  For  side¬ 
step  or  offset  fixed  ladder  sections  at 
landings,  the  side  rails  and  rungs  shall 
be  carried  to  the  next  regular  rung 
beyond  or  above  the  3  Vi  feet  minimum 
(fig.  D-10). 


FIG.  D-10 

Offset  Fixed  Ladder  Sections 

(d)  Grab  bars. — Grab  bars  shall  be 
spaced  by  a  continuation  of  the  rung 
spacing  when  they  are  located  in  the 
horizontal  position.  Vertical  grab  bars 
shall  have  the  same  spacing  as  the  lad¬ 
der  side  rails.  Grab-bar  diameters  shall 
be  the  equivalent  of  the  round-rung 
diameters. 

(e)  Ladder  safety  devices. — ^Ladder 
safety  devices  may  be  used  on  ladders  in 
lieu  of  cage  protection.  No  landing  plat¬ 
form  is  required  in  these  cases.  All  ladder 
safety  devices  such  as  those  that  incor¬ 
porate  lifebelts,  friction  brakes,  and 
sliding  attachments  shall  meet  the  design 
requirements  of  the  ladder  which  they 
serve. 

§  1910.27f  Piuh. 

(a)  Preferred  pitch. — The  preferred 
pitch  of  fixed  ladders  shall  be  considered 
to  come  in  the  range  of  75  degrees  and  90 
degrees  with  the  horizontal  (fig.  D-11), 

(b)  Pitch. — Fixed  ladders  within  the 
pitch  range  of  60  and  75  degrees  with  the 
horizontal  are  permitted  only  where  it  is 
foimd  necessary  to  meet  conditions  of  in¬ 
stallation.  Lesser  pitch  ranges  are  not 
permissible. 

(c)  Pitch  greater  than  90  degrees. — 
Ladders  having  a  pitch  in  excess  of  90 
degrees  with  the  horizontal  are  pro¬ 
hibited. 


FIG.  D-11 


Pitch  of  Fixed  Ladders 
§  1910.27g  Manhole  steps  and  ladders. 

(a)  Entrance  into  a  manhole  shall  be 
by  steps  that  are  cast  or  mortared  Into 
the  walls  of  riser  or  conical  top  sections 
or  by  portable  ladder.  Portable  ladders 
shall  conform  to  the  requirements  of 
§§  1910.25  and  1910.26. 

(b)  Manhole  steps  that  are  cast  or 
mortared  into  the  walls  of  riser  or  conical 
top  sections  shall  meet  the  following 
requirements: 

(1)  For  steps,  appurtenances  and  fast¬ 
enings,  the  minimum  design  live  load 
shall  be  a  single  concentrated  load  of 
300  lbs. 

(2)  The  live  loads  imposed  by  employ¬ 
ees  occupying  the  steps  shall  be  con¬ 
sidered  to  be  concentrated  at  the  such 
points  as  will  cause  the  maximum  stress 
in  the  structural  member  being  con¬ 
sidered. 

(3)  Steps  in  riser  and  conical  top  sec¬ 
tions  shall  be  aligned  in  each  section  so 
as  to  form  a  continuous  ladder  with  steps 
equally  spaced  vertically  in  the  assem¬ 
bled  manhole  at  a  maximum  design  dis¬ 
tance  of  16  inches  apart.  Steps  shall  be 
so  designed  that  the  foot  cannot  slide  off 
the  end. 

(4)  Steps  shall  be  embedded  in  the 
riser  or  conical  top  section  wall  a  mini¬ 
mum  distance  of  3  inches. 

(5)  When  dissimilar  types  of  materials 
are  used  in  the  steps,  appurtenances  and 
fastenings,  the  materials  shall  be  treated 
to  prevent  deleterious  effects. 

(6)  The  portion  of  the  step  projecting 
into  the  riser  or  cone  opening  shall  be 
free  of  any  hazardous  sharp  edges,  burrs, 
or  projections. 

(7)  Ferrous  metal  steps  not  painted  or 
treated  to  resist  corrosion  shall  have  a 
minimum  cross  sectional  dimension  of 
1  inch. 

(8)  The  minimum  length  of  steps  slvall 
be  10  inches. 
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(9)  The  step  shall  project  a  minimum 
clear  distance  of  4  inches  from  the  wall 
of  the  riser  or  cone  section  measured 
from  the  point  of  embedment. 

§  1910.27(h)  Maintenanre. 

The  employer  shall  maintain  all  lad¬ 
ders  in  a  safe  condition;  i.e.,  a  condition 
which  is  otherwise  required  under  this 
Subpart  D.  All  ladders  shall  be  inspected 
with  reasonable  frequency.  A  reasonable 
frequency  of  inspections  depends  upon 
the  use  and  exposure  of  the  ladders. 

Safety  Requirements  for  Scaffolding 

§  1910.28a  General  requirenienls  for 
scafTolds. 

(a) (1)  Scaffolds  shall  be  furnished  in 
accordance  with  the  sections  under  the 
centerhead  “Safety  Requirements  for 
Scaffolding”  for  employees  engaged  in 
work  that  cannot  be  done  safely  from 
the  ground  or  from  solid  construction. 

(2)  The  requirements  of  these  sec¬ 
tions  on  the  use  of  scaffolding  apply  to 
operation,  and  use  of  scaffolds  in  other 
than  construction  operations.  Require¬ 
ments  for  construction,  alteration,  and 
repair  of  buildings  or  works,  including 
painting  or  decorating,  are  to  be  found 
in  Subpart  L  of  Part  1926  of  this  chapter. 
In  this  regard,  see  §  1910.12,  which  ap¬ 
plies  Part  1926  of  this  chapter  to  such 
activities.  In  situations  where  the  work 
contemplated  by  a  standard  is  not  nor¬ 
mally  performed  by  the  employer,  or 
when  it  is  performed  by  a  manufacturer 
the  employer  shall  nevertheless  obtain 
reasonable  assurances  that  the  stand¬ 
ard  has  been  met. 

(b)  .  This  section  and  the  remaining 
sections  under  the  centerhead  “Safety 
Requirements  for  Scaffolding”  shall  not 
apply  when  ladders  conforming  to  the 
requirements  of  this  Subpart  D  are  used. 

(c)  When  it  is  not  practicable  to  in¬ 
stall  and  use  guardrails  for  employee 
protection  on  scaffolds  as  required  by 
this  section,  safety  belts,  which  are  prop¬ 
erly  secured  to  a  lanyard  and  life  line 
or  a  safety  net  properly  installed,  may 
be  used  instead  of  scaffold  guardrails. 

(d)  The  footing  or  anchorage  for  scaf¬ 
folds  shall  be  sound,  rigid,  and  capable  of 
carrying  the  maximiun  intended  load 
without  settling  or  displacement.  Un¬ 
stable  objects  such  as  barrels,  boxes, 
loose  brick,  or  concrete  blocks  shall  not 
be  used  to  support  scaffolds  or  planks. 

(e) (1)  Guardrails  and  toeboards  shall 
be  installed  on  all  open  sides  and  ends 
of  platforms  more  than  10  feet  above  the 
ground  or  floor  except: 

(1)  Scaffolding  wholly  within  the  in¬ 
terior  of  a  building  and  covering  the  en¬ 
tire  floor  area  of  any  room  therein  and 
not  having  any  side  exposed  to  a  hoist¬ 
way,  elevator  shaft  or  other  wall  open¬ 
ing,  stairwell,  or  other  floor  openings, 
and 

(ii)  Needle-beam  scaffolds  and  floats 
in  use  by  structural  iron  workers. 

(2)  Guardrails  shall  be  2  x  4  inches  or 
the  equivalent,  installed  no  less  than  36 
inches  or  not  more  than  42  inches  nomi¬ 
nal  high,  with  a  midrail,  when  required, 
of  1-  X  4-inch  lumber  or  equivalent.  Sup¬ 


ports  shall  be  at  intervals  not  to  exceed 
ten  feet.  Toeboards  shall  be  a  minimum 
of  4  inches  in  height. 

(f)  Scaffolds  and  their  components 
shall  be  capable  of  supporting  without 
failure  at  least  four  times  the  maximiun 
intended  load. 

(g)  Scaffolds  and  other  devices  men¬ 
tioned  or  described  in  this  section  shall 
be  maintained  in  safe  condition.  Scaf¬ 
folds  shall  not  be  altered  or  moved 
horizontally  while  they  are  in  use  or 
occupied. 

(h)  Any  scaffold  damaged  or  weak¬ 
ened  from  any  cause  shall  be  repaired 
and  shall  not  be  used  until  repairs  have 
been  completed. 

(i)  Scaffolds  shall  not  be  loaded  in 
excess  of  the  working  load  for  which  they 
are  intended. 

(j)  All  load-carrying  timber  members 
of  scaffold  framing  shall  be  a  minimum 
of  1,500  f.  (Stress  Grade)  construction 
grade  lumber.  All  dimensions  are  nom¬ 
inal  sizes  as  provided  in  the  American 
Lumber  Standards,  except  that  where 
rough  sizes  are  noted,  only  rough  or  un¬ 
dressed  lumber  of  the  size  specifled  will 
satisfy  minimum  requirements. 

Note. — ^Where  nominal  sizes  of  lumber  are 
used  In  place  of  rough  sizes,  the  nominal 
size  lumber  shall  be  such  as  to  provide 
equivalent  strength  to  that  specified  in 
tables  D-7  through  D-12  and  D-16. 

(k)  All  planking  shall  be  scaffold 
Grade  as  recognized  by  grading  rules  for 
the  species  of  wood  used. 

(l)  Nails  or  bolts  used  in  construc¬ 
tion  of  scaffolds  shall  be  of  adequate  size 
and  in  sufficient  numbers  at  each  con¬ 
nection  to  develop  the  designed  strength 
of  the  scaffold.  Nails  shall  not  be  sub¬ 
jected  to  a  straight  pull  and  shall  be 
be  driven  their  full  length. 

(m)  All  planking  or  platforms  shall  be 
overlapped  (minimum  12  inches)  or 
secured  from  movement. 

(n)  An  access  ladder  or  equivalent  safe 
access  shall  be  provided. 

(o)  Scaffold  planks  shall  extend  over 
their  end  supports  not  less  than  6  inches 
nor  more  than  18  inches  and  shall  be 
laid  tightly  with  their  edges  close  to¬ 
gether  extending  across  the  entire  bearer 
from  pole  to  pole.  The  scaffold  planks 
shall  be  laid  tightly  with  no  opening 
greater  than  one  inch  through  which 
tools  or  materials  can  fall. 

(p)  The  poles,  legs,  or  uprights  of 
scaffolds  shall  be  plumb,  securely  and 
rigidly  braced  to  prevent  swaying  and 
displacement, 

(q)  Materials  being  hoisted  onto  a 
scaffold  shall  have  a  tag  line  or  some 
other  method  of  equivalent  effect  shall 
be  used  to  control  the  load. 

(r)  Overhead  protection  shall  be  pro¬ 
vided  for  men  on  a  scaffold  exposed  to 
overhead  hazards. 

(s)  Scaffolds  shall  be  provided  with  a 
screen  in  the  opening  between  the  toe- 
board  and  the  guardrail,  with  the  screen 
extending  along  the  entire  opening.  The 
screen  shall  consist  of  No.  19  gauge  U.S. 
Standard  Wire  one-half-inch  mesh,  or 


other  material  of  equivalent  strength  for 
the  protection  of  employees  who  are  re¬ 
quired  to  work  or  pass  under  the  scaf¬ 
folds. 

(t)  Employees  shall  not  be  permitted 
to  work  on  scaffolds  during  storms  or 
high  winds. 

(u)  Employees  shall  not  be  permitted 
to  work  on  scaffolds  covered  with  ice  or 
snow,  except  that  employees  may  be 
permitted  to  work  under  such  conditions 
for  the  purpose  of  removing  ice  or  snow 
from  a  scaffold  in  order  to  eliminate  the 
hazardous  condition. 

(V)  Tools,  materials,  and  debris  shall 
not  be  allowed  to  accumulate  on  a 
scaffold  in  quantities  sufficient  to  cause 
a  hazard. 

(w)  Only  treated  or  protected  flber 
rope  shall  be  used  for  or  near  any  work 
involving  the  use  of  corrosive  substances 
or  chemicals. 

(x)  Wire  or  flber  rope  used  for  scaffold 
suspension  shall  be  capable  of  supporting 
at  least  six  times  the  intended  load. 

(y)  When  acid  solutions  are  used  for 
cleaning  buildings  wire  rope  supported 
scaffolds  shall  be  used. 

(z)  The  use  of  shore  scaffolds  or  lean- 
to  scaffolds  is  prohibited. 

(aa)  Lumber  sizes,  when  used  in  this 
section,  refer  to  nominal  sizes  except 
where  otherwise  stated. 

(bb)  Scaffolds  shall  be  secured  to  per¬ 
manent  structures,  through  use  of  anchor 
bolts,  reveal  bolts,  or  other  equivalent 
means.  Window  cleaners’  anchor  bolts 
shall  not  be  used. 

(cc)  Special  precautions  shall  be  taken 
to  protect  scaffold  members,  including 
any  wire  or  flber  ropes,  when  using  a 
heat-producing  process. 

§  1910.28b  Genrral  requirenienls  for 
H'ood  pole  seafTolds. 

(a)  Scaffold  poles  shall  bear  on  a 
foundation  of  sufficient  size  and  strength 
to  spread  the  load  from  the  poles  over  a 
sufficient  area  to  prevent  settlement.  All 
poles  shall  be  set  plumb. 

(b)  Where  wood  poles  are  spliced,  the 
ends  shall  be  squared  and  the  upper  sec¬ 
tion  shall  rest  squarely  on  the  lower  sec¬ 
tion.  Wood  splice  plates  shall  be  provided 
on  at  least  two  adjacent  sides  and  shall 
not  be  less  than  4  feet  0  inches  in  length, 
overlapping  the  abutted  ends  equally,  and 
have  the  same  width  and  not  less  than 
the  cross-sectional  area  of  the  pole. 
Splice  plates  of  other  materials  of  equi¬ 
valent  strength  may  be  used. 

(c)  Independent  pole  scaffolds  shall  be 
set  as  near  to  the  wall  of  the  building  as 
practicable. 

(d)  All  pole  scaffolds  shall  be  securely 
guyed  or  tied  to  the  building  or  struc¬ 
ture.  Where  the  height  or  length  exceeds 
25  feet,  the  scaffold  shall  be  secured  at 
intervals  not  greater  than  25  feet  verti¬ 
cally  and  horizontally. 

(e)  Putlogs  or  bearers  shall  be  set  with 
their  greater  dimensions  vertical,  long 
enough  to  project  over  the  ledgers  of  the 
inner  and  outer  rows  of  poles  at  least  3 
inches  for  proper  support. 

(f )  Every  wooden  putlog  on  single  pole 
scaffolds  shall  be  reinforced  with  a 
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i\  X  2-inch  steel  strip  or  equivalent  se¬ 
cured  to  its  lower  e^e  throughout  its 
entire  length. 

<g)  Ledgers  shall  be  long  enough  to 
extend  over  two  pole  spaces.  Ledgers 
shall  not  be  spliced  between  the  poles. 
Ledgers  shall  be  reinforced  by  bearing 
blocks  securely  nailed  to  the  side  of  the 
pole  to  form  a  support  for  the  ledger. 

(h)  Diagonal  bracing  shall  be  pro¬ 
vided  to  prevent  the  poles  from  moving 
in  a  direction  parallel  with  the  wall  of 
the  building,  or  from  buckling. 

<i)  Cross  bracing  shall  be  provided  be¬ 
tween  the  inner  and  outer  sets  of  poles 
in  independent  pole  scaffolds.  The  free 
ends  of  pole  scaffolds  shall  be  cross 
braced. 

(j)  Full  diagonal  face  bracing  shall  be 
erected  across  the  entire  face  of  pole 
scaffolds  in  both  directions.  The  braces 
shall  be  spliced  at  the  poles. 

(k)  Platform  planks  shall  be  laid  with 
their  edges  close  together  so  the  plat¬ 
form  will  be  tight  with  no  spaces  through 
which  tools  or  fragments  of  material  can 
faU. 

(l)  Where  planking  is  lapped,  each 
plank  shall  lap  its  end  supports  at  least 
12  inches.  Where  the  ends  of  planks  abut 
each  other  to  form  a  flush  floor,  the  butt 
joint  shall  be  at  the  centerline  of  a  E>ole. 
The  abutted  ends  shall  rest  on  separate 
bearers.  Intermediate  beams  shall  be 
provided  where  necessary  to  prevent  dis- 
lodgment  of  planks  due  to  deflection,  and 
the  ends  shall  be  nailed  or  cleated  to 
prevent  their  dislodgment. 

(m)  When  a  scaffold  turns  a  comer, 
the  platform  planks  shall  be  laid  to  pre¬ 
vent  tipping.  The  planks  that  meet  the 
comer  putlog  at  an  angle  shall  be  laid 
first,  extending  over  the  diagonally 
placed  putlog  far  enough  to  have  a  good 
safe  bearing,  but  not  far  enough  to  in¬ 
volve  any  danger  from  tipping.  The 
planking  running  in  the  opposite  direc¬ 
tion  at  right  angles  shall  be  laid  so  as  to 
extend  over  and  rest  on  the  first  lay  of 
planking. 

(n)  When  moving  platforms  to  the 
next  level,  the  old  platform  shall  be  left 
undisturbed  until  the  new  putlogs  or 
bearers  have  been  set  in  place,  ready  to 
receive  the  platform  planks. 

(o)  Guardrails  not  less  than  2x4 
inches  or  the  equivalent  and  not  less 
than  36  inches  or  more  than  42  inches 
nominal  high,  with  a  mid-rail,  when  re¬ 
quired,  of  1  X  4-inch  lumber  or  equiva¬ 
lent,  and  toeboards,  shall  be  installed  at 
all  open  sides  on  all  scaffolds  more  than 
10  feet  above  the  ground  or  floor.  Toe- 
boards  shall  be  a  minimum  of  4  inches 
in  height.  Wire  mesh  shall  be  installed 
in  accordance  with  §  1910.28a(s). 

(p)  All  wood  pole  scaffolds  60  feet  or 


less  in  height  shall  be  constmcted  and 
erected  in  accordance  with  tables  D-7 
through  D-12  of  this  Subpart  D.  If  they 
are  over  60  feet  in  height  they  shall  be 
designed  by  a  registered  professional 


engineer  and  constructed  and  erected  in 
accordance  with  such  design. 

(q)  Wood-pole  scaffolds  shall  not  be 
erected  beyond  the  reach  of  effective 
firefighting  apparatus. 


Table  D-7— Minimum  Nomival  .size  and  Maximum  SPAmo  op  Members  of  Single  Pole  Scaffolds  Liuiit 

Duty 


Maximum  bright  of  scallold 


20  fpot 


60  feet 


I’niformly  dbtributed  load .  Not  to  exceed  25  pounds  per  square  foot. 

Poles  or  uprights,. . 2  by  4  In _ 4  by  4  In. 

Pole  spacing  (longitudinal) . 6  ft.  0  In .  10  ft.  0  In. 

Maximum  width  of  s»-affold . — . . 5  ft.  0  in _ _ _ 5  ft.  0  in. 

Bearers  or  putlogs  to  3  ft.  0  in.  width _ _ 2  by  4  in . . 2  by  4  in. 

Bearers  or  putlogs  to  5  ft.  0  in.  width . . . 2  by  6  in.  or  3  by  4  in . 2  by  6  in.  or  3  by  4  in. 

(rough). 

Ledgers . . . . - . . 1  by  4  in . . . . by  9  in. 

Planking .  by  9  hi.  (rough) _ 2  by  it  in. 

Vertical  spacing  of  horUonUU  members . 7  ft.  0  hi . 7  ft.  0  hi. 

Bracing,  horizontal  and  diagonal .  1  by  4  in . 1  by  4  in. 

Tie-ins . 1  by  4  in _ _ _ _ 1  by  4  in. 

ToeUmrds . 4  in.  high  (minimum) . 4  in.  high  (minimum). 

Guardrail . 2  by  4  in . 2  by  4  in. 


All  members  except  plankhig  are  u.sed  on  edge. 

Table  D-6 — Minimum  Nominal  Size  and 
Maximum  Spacing  of  Members  of  Single 
Pole  Scaffolds 


Uniformly  distributed 
load. 

Maximum  height  of 
Scaffold. 

Poles  or  uprights _ 

Pole  spacing  (longi¬ 
tudinal  ) . 

Maximum  width  of 
scaffold. 

Bearers  or  putlogs _ 

Spacing  of  bearers  or 
putlogs. 

Ledgers _ 

VerMcal  spacing  of 
horizontal  members. 

Bracing,  horizontal _ 


Table  D-9 — Minimum  Nominal  Size  and 
Maximum  Spacing  of  Members  of  Single 
Pole  Scaftolds 


Bracing,  diagonal. 

Tie-ins _ 

Planking _ 

Toeboards _ 


Guardrail 


edge. 


«  DUTY 

heavy 

DUTY 

Not  to  exceed  50 

Uniformly  distributed 

Not  to  exceed  75 

pounds  per  square 

load. 

pounds  per  square 

foot. 

foot. 

60  ft. 

Maximum  height  of 

60  ft. 

Scaffold. 

4  by  4  In. 

Poles  or  uprights _ 

4  by  4  In. 

8  ft.  0  In. 

Pole  spacing  (longl- 

6  ft.  0  in. 

tudinal). 

5  ft.  0  in. 

Maximum  width  of 

5  ft.  0  In. 

scsdfold. 

2  by  9  in.  or  3  by  4 

Bearers  or  putlogs _ 

2  by  9  in.  or  3  by  5 

in. 

In.  (rough). 

8  ft.  0  in. 

Spacing  of  bearers  or 

6  ft.  0  in. 

putlogs. 

2  by  9  In. 

Ledgers _ 

2  by  9  in. 

9  ft.  0  in. 

Vertical  spacing  of 

6  ft.  6  in. 

horizontal  members. 

1  by  6  In.  or  1*4  by 

Bracing,  horizontal 

2  by  4  In. 

4  In. 

1  by  4  In. 

1  by  4  In. 

and  diagonal. 

Tie-ins _ 

1  by  4  in. 

2  by  9  in. 

Planking  _ 

2  by  9  in. 

4  In.  high  (mini- 

Toeboards  _ 

4  In.  high  (mini- 

mum). 

mum). 

2  by  4  in. 

Guardrail _ 

2  by  4  in. 

planking  are  used  on 

All  members  except  planking  are  used  on 

edge. 

Table  U-IO— Minimum  Nominal  Size  and  Maximum  SPAnNO  of  Members  of  Independent  Pole  Scaffolds 

Light  Duty 


Maximum  height  of  scaffold 


20  feet 


60  feet 


Uniformly  distributed  load - "Not  to  exceed  25  (xmiids  per  square  foot. 


4  by  4  in. 

10  ft.  0  in. 

10  ft.  0  In. 

1 W  by  9  In. 

2  by  4  In. 

2  by  9  (rougii)  or  3  by  8  in. 
2  by  9  in. 


Poles  or  uprights . 2  by  4  in 

Pole  siiacing  (longitudinal) . . 6  ft.  0  in . 

Pole  spacing  (transvers<‘) . .  6  ft.  0  in . . . 

Ledgers _ _ _ D-i  by  4  In _ 

Bearers  to  3  ft.  0  In.  span . 2  by  4  in . 

Bearers  to  10  ft.  0  In.  span _ _ 2  by  6  in.  or  3  by  4  in 

Planking.. . . . . . .....  Di  by  9  hi... _ _ _  ,  _ 

Vertical  spacing  of  horizontal  memlH-rs . 7  ft.  0  in . . . 7  ft.  0  in. 

Bracing,  horizontal  and  diagonal . 1  by  4  in _ _ _ 1  by  4  In. 

Tie-ins . 1  by  4  in... . 1  by  4  In. 

Toeboards.. . 4  in.  high . 4  in.  high  (minimum). 

Guardrail . 2  by  4  in . 2  by  4  hi. 

All  members  except  planking  are  used  on  edge. 
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Table  D-11 — Minimttm  Nominal  Size  and 
Maximum  Spacing  of  Members  or  Inde¬ 
pendent  Pole  Scaffolds 


medium  dutt 


Uniformly  distributed 
load. 

Maximum  height  of 
scaffold. 

Poles  or  uprights.. 

Pole  spacing  (longi¬ 
tudinal). 

Pole  spacing  (trans¬ 
verse). 

Ledgers _ 

Vertical  spacing  of 
horizontal  members. 

Spacing  of  bearers.... 

Bearers  _ _ _ 

Bracing,  horizontal _ 

Bracing,  diagonal _ 

Tie-Ins _ 

Planking _ 

Toeboards  _ 

Guardrail _ 


Not  to  exceed  60 
pounds  per  square 
foot. 

60  ft. 

4  by  4  In. 

8  ft.  0  In. 

8  ft.  0  In. 

2  by  9  In. 

6  ft.  0  In. 

8  ft.  0  in. 

2  by  9  In.  (rough) 
or  2  by  10  In. 

1  by  6  in.  or  l•^  by 
4  In. 

1  by  4  In. 

1  by  4  In. 

2  by  9  In. 

4  In.  high  (mini¬ 
mum). 

2  by  4  In. 


All  members  except  planking  are  used  on 
edge. 


Table  D-12 — Minimum  Nominal  Size  and 
Maximum  Spacing  of  Members  of  Inde¬ 
pendent  Pole  Scaffolds 


HEAVY  DUTY 


Uniformly  distributed 
load. 

Maximum  height  of 
scaffold. 

Poles  or  uprights.. -- 

Pole  spacing  (longi¬ 
tudinal). 

Pole  spacing  (trans¬ 
verse). 

Ledgers _ 

Vertical  spacing  of 
horizontal  members. 

Bearers  _ _ 

Bracing,  horizontal 
and  diagonal. 

Tie-Ins _ 

Planking _ 

Toeboards  _ 

Guardrail _ 


Not  to  exceed  75 
pounds  per  square 
foot. 

60  ft. 

4  by  4  In. 

6  ft.  0  In. 

8  ft.  0  In. 

2  by  9  In. 

4  ft.  6  In. 

2  by  9  In.  (rough). 

2  by  4  In. 

1  by  4  In. 

2  by  9  In. 

4  In.  high  (mini¬ 
mum)  . 

2  by  4  In. 


All  members  except  planking  are  used  on 
edge. 


T.\ble  D-13— Tube  and  Coupler  Scaffolds  Light 
Duty 

Uniformly  distributed  load...;9  Not  to  exceed  25  p.s.f. 
Post  spacing  (lon(ritudlnal)..i;r3  10  ft.  0  in. 

Post  spacing  (transverse)  6  ft.  0  In. 


Working  levels 

Additional 

Maximum 

planked  levels 

height 

1 

8 

125  ft. 

2 

4 

125  ft. 

3 

0 

91  ft.  0  lO! 

Table  D-14— Tube  and  Coupler  Scaffolds  Medium 
Duty 

Uniformly  distributed  load.^^a  Not  to  exceed  60  p.s.f; 
Post  spacing  (longitudinal)  .=3=a  8  ft.  0  in; 

Post  spacing  (transverse)  jraa  6  ft.  0  in; 


Working  levels 

Additional 

Maximum 

planked  levels 

height 

1 

0 

125  ft; 

• 

0 

TSfbOIOi 

Table  D-15 — Tube  and  Coupler  Scaffolds  Heavy 


Duty 

' 

Uniformly  distributed  load..7.3 
Post  spacing  (longitudinal).;—: 
Post  spacing  (traverse) _ 

Not  to  exceed  75  pB.f. 
6  ft.  6  in. 

6  ft.  0  in. 

Working  levels  Additional  Maximum 

planked  levels  height 

1  6 

125  ft. 

§  1910.28c  Tube  and  coupler  scaffolds. 

(a)  A  light-duty  tube  and  coupler 
scaffold  shall  have  all  posts,  bearers, 
runners,  and  bracing  of  nominal  2-inch 
O.D.  steel  tubing.  The  posts  shall  be 
spaced  not  more  than  6  feet  apart  by  10 
feet  along  the  length  of  the  scaffold. 
Other  structural  metals  may  be  used  but 
such  metal  must  be  designed  to  carry  an 
equivalent  load. 

(b)  A  medium-duty  tube  and  coupler 
scaffold  shall  have  all  posts,  runners,  and 
bracing  of  nominal  2-inch  O.D.  steel 
tubing.  Posts  spaced  not  more  than  6  feet 
apart  by  8  feet  along  the  length  of  the 
scaffold  shall  have  bearers  of  nominal 
2‘/4  inch  O.D.  steel  tubing.  Posts  spaced 
not  more  than  5  feet  apart  by  8  feet 
along  the  length  of  the  scaffold  shall 
have  bearers  of  nominal  2-inch  O.D. 
steel  tubing.  Other  structural  metals 
when  used  must  be  designed  to  carry  an 
equivalent  load. 

(c)  A  heavy-duty  tube  and  coupler 
scaffold  shall  have  all  posts,  nmners, 
and  bracing  of  nominal  2-inch  O.D 
steel  tubing,  with  the  posts  spaced  not 
more  than  6  feet  apart  by  6  feet  6  inches 
along  the  length  of  the  scaffold.  Other 
structural  metals  may  be  used  but  must 
be  designed  to  carry  an  equivalent  load. 

(d)  Tube  and  coupler  scaffolds  shall 
be  limited  in  heights  and  working  levels 
to  those  permitted  in  tables  D-13, 14  and 
15,  of  this  section.  Drawings  and  specifi¬ 
cations  of  all  tube  and  coupler  scaffolds 
above  the  limitations  in  Tables  D-13,  14, 
and  15  of  this  section  shall  be  designed 
by  a  registered  professional  engineer 
and  copies  made  available  to  the  em¬ 
ployer  for  inspection  purposes. 

(e)  All  tube  and  coupler  scaffolds 
shall  be  constructed  and  erected  to  sup¬ 
port  four  times  the  maximum  intended 
loads  as  set  forth  in  Tables  D-13,  14,  and 
15  of  this  section,  or  as  set  forth  in  the 
specifications  by  a  registered  profes¬ 
sional  engineer  copies  which  shall  be 
made  available  to  the  employer  for  in¬ 
spection  purposes. 

(f )  All  tube  and  coupler  scaffolds  shall 
be  erected  by  a  designated  competent 
person. 

(g)  Posts  shall  be  accurately  spaced, 
erected  on  suitable  bases,  and  main¬ 
tains  plumb. 

(h)  Runners  shall  be  erected  along 
the  length  of  the  scaffold  located  on  both 
the  inside  and  the  outside  posts  at  even 
height.  Runners  shall  be  interlocked  to 
form  continuous  lengths  and  coupled  to 
each  ix>st.  The  bottom  runners  shall  be 
located  as  close  to  the  base  as  possible. 
Ruimers  shall  be  placed  not  more  than  6 
feet  6  Inches  on  centers. 


(i)  Bearers  shall  be  installed  trans¬ 
versely  between  posts  and  shall  be 
securely  coupled  to  the  posts  bearing  on 
the  runner  coupler.  When  coupled  di¬ 
rectly  to  the  runners,  the  coupler  must 
be  kept  as  close  to  the  posts  as  possible. 

(j)  Bearers  shall  be  at  least  4  inches 
but  not  more  than  12  inches  longer  than 
the  post  spacing  or  runner  spacing. 
Bearers  may  be  cantilevered  for  use  as 
brackets  to  carry  not  more  than  two 
planks. 

(k)  Cross  bracing  shall  be  installed 
across  the  width  of  the  scaffold  at  least 
every  third  set  of  posts  horizontally 
and  every  fourth  nmner  vertically.  Such 
bracing  shall  extend  diagonally  from 
the  inner  and  outer  runners  upward 
to  the  next  outer  and  inner  runners. 

(l)  Longitudinal  diagonal  bracing 
shall  be  installed  at  approximately  a  45- 
degree  angle  from  near  the  base  of  the 
first  outer  post  upward  to  the  extreme 
top  of  the  scaffold.  Where  the  longitu¬ 
dinal  length  of  the  scaffold  permits,  such 
bracing  shall  be  duplicated  beginning  at 
every  fifth  post.  In  a  similar  manner 
longitudinal  diagonal  bracing  shall 
also  be  installed  from  the  last  post  ex¬ 
tending  back  and  upward  toward  the 
first  post.  Where  conditions  preclude  the 
attachment  of  this  bracing  to  the  posts,  it 
may  be  attached  to  the  runners. 

(m)  The  entire  scaffold  shall  be  tied 
to  and  securely  braced  against  the  build¬ 
ing  at  intervals  not  to  exceed  30  feet 
horizontally  and  26  feet  vertically. 

(n)  Guardrails  not  less  than  2x4  inches 
or  the  equivalent  and  not  less  than  36 
inches  or  more  than  42  inches  nominal 
high,  with  a  mid-rail,  when  required,  of 
lx4-inch  lumber  or  equivalent,  and  toe¬ 
boards,  shall  be  installed  at  all  open 
sides  on  all  scaffolds  more  than  10  feet 
above  the  ground  or  floor,  Toeboards 
shall  be  a  minimum  of  4  inches  in  height. 
Wire  mesh  shall  be  installed  in  accord¬ 
ance  with  §  1910.28a  (s) . 

§  1910.28d  Tubular  welded  frame  seaf- 
folds. 

(a)  Metal  tubular  frame  scaffolds,  in¬ 
cluding  accessories  such  as  braces, 
brackets,  trusses,  screw  legs,  and 
ladders,  shall  be  designed  and  proved  to 
support  safely  four  times  the  maximum 
intended  load. 

(b)  Spacing  of  panels  or  frames  shall 
be  consistent  with  the  loads  imposed. 

(c)  Scaffolds  shall  be  properly 
braced  by  cross  bracing  or  diagonal 
braces,  or  both,  for  securing  vertical 
members  together  laterally,  and  the 
cross  braces  shall  be  of  such  length 
as  will  automatically  square  and  align 
vertical  members  so  that  the  erected 
scaffold  is  always  plumb,  square,  and 
rigid.  All  brace  connections  shall  be 
made  secure. 

(d)  Scaffold  legs  shall  be  set  on  ad¬ 
justable  bases  or  plain  bases  placed  on 
mud  sills  or  other  foundations  adequate 
to  support  the  maximum  intended  load. 

(e)  The  frames  shall  be  placed  one 
on  top  of  the  other  with  coupling  or 
stacking  pins  to  provide  proper  verti¬ 
cal  alinement  of  the  legs. 
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(f)  Where  uplift  may  occtir,  panels 
jhall  be  locked  together  vertically  by 
pins  or  other  equivalent  suitable  means. 

(g)  Guardrails  not  less  than  2x4 
inches  or  the  equivalent  and  not  less 
than  36  inches  or  more  than  42  inches 
nominal  high,  with  a  mid-rail,  when  re¬ 
quired,  of  1-  X  4-  inch  lumber  or  equiv¬ 
alent,  and  toeboards  shall  be  install^  at 
all  open  sides  on  all  scaffolds  more  than 
40  feet  above  the  ground  or  floor.  Toe- 
boards  shall  be  a  minimum  of  4  inches 
in  height.  Wire  mesh  shall  be  installed 
in  accordance  with  §  1910.28a(s). 

(h)  All  tubular  metal  scaffolds  shall 
oe  constructed  and  erected  to  support 
four  times  the  maximum  intended  loads. 

(i)  To  prevent  movement,  the  scaffold 
shall  be  secured  to  the  building  or  struc¬ 
ture  at  intervals  not  to  exceed  30  feet 
horizontally  and  26  feet  vertically. 

(j)  Planking  shall  be  in  conformity 
with  §  1910.28a(k). 

(k)  Drawings  and  specifications  for  all 
frame  scaffolds  over  125  feet  in  height 
above  the  base  plates  shall  be  designed 
by  a  registered  professional  engineer,  and 
copies  of  the  drawings  and  specifications 
shall  be  available  for  inspection  purposes. 

(l)  All  tubular  welded  frame  scaffolds 
shall  be  erected  by  a  designate  competent 
person. 

(m)  Frames  and  accessories  for  scaf¬ 
folds  shall  be  maintained  in  good  repair. 
Any  noncompliance  with  matters  other¬ 
wise  required  by  this  subpart  shall  be 
immediately  corrected  before  fiulher  use 
of  the  scaffold.  Any  broken,  bent,  exces¬ 
sively  rusted,  altered,  or  otherwise  struc¬ 
turally  damaged  frames  or  accessories 
shall  not  be  used. 

(n)  Inspections  of  frames  and  acces¬ 
sories  shall  be  made  by  the  employer 
with  reasonable  frequency  to  assure 
compliance  with  the  requirements  of  the 
sections  of  this  subpwirt  relating  to  scaf¬ 
folds.  A  reasonable  frequency  will  de¬ 
pend  on  the  circumstances  governing 
the  particular  use  of  the  scaffolding. 

§  1910.28e  Outrigger  scaffolds. 

(a)  Outrigger  beams  shall  extend  not 
more  than  6  feet  beyond  the  face  of  the 
building.  The  inboard  end  of  outrigger 
beams  measured  from  the  fulcrum  point 
to  the  extreme  point  of  support,  shall 
be  not  less  than  one  and  one-half  times 
the  outboard  end  in  length.  The  beams 
shall  rest  on  edge,  the  sides  shall  be 
plumb,  and  the  edges  shall  be  horizontal. 
The  fulcnun  point  of  the  beam  shall 
rest  on  a  secure  bearing  at  least  6  inches 
in  each  horizontal  dimension.  The  beam 
shall  be  secured  in  place  against  move¬ 
ment  and  shall  be  securely  braced  at  the 
fulcrum  point  against  tipping. 

(b)  The  inboard  ends  of  outrigger 
beams  shall  be  securely  supported  either 
by  means  of  struts  bearing  against  sills 
in  contact  with  the  overhead  beams  or 
ceiling,  or  by  means  of  tension  members 
secured  to  the  floor  joists  imderfoot,  or 
by  both  if  necessary.  The  inboard  ends 
of  outrigger  beams  shall  be  secured 
against  tii;H>ing  and  the  entire  support¬ 
ing  structura  shall  be  securely  braced  In 
both  directicms  to  prevent  any  horizcmtal 
movement. 


(c)  Unless  outrigger  scaffords  are  de¬ 
signed  by  a  registered  professional  en¬ 
gineer,  they  shall  be  constructed  and 
erected  in  accordance  with  table  D-16. 
Outrigger  scaffolds  designed  by  a  regis¬ 
tered  professional  engineer  shall  be  con¬ 
structed  and  erected  in  accordance  with 
such  design.  A  copy  of  the  detailed 
drawings  and  specificaticms  showing  the 
sizes  and  spacing  of  members  shall  be 
kept  on  the  job. 

(d)  Planking  shall  be  laid  tight  and 
shall  extend  to  within  3  inches  of  the 
building  wall.  Planking  shall  be  nailed 
or  bolted  to  outriggers. 

(e)  Where  there  is  danger  of  material 
falling  from  the  scaffold,  a  wire  mesh  or 
other  enclosure  shall  be  provided  be¬ 
tween  the  guardrail  and  the  toeboard. 

(f)  Where  additional  working  levels 
are  required  to  be  supported  by  the  out¬ 
rigger  method,  the  plans  and  specifica¬ 
tions  of  the  outrigger  and  scaffolding 
structiu^  shall  be  designed  by  a  registered 
professional  engineer. 

Table  D-ie— Minimvm  Nojiinai,  Size  and  Maximum 

SPAaNQ  or  Members  of  Outrigger  Scaffolds 


Light 

duty 

Medium 

duly 

Maxinium  scaffold  load . 

25p.s.f.... 

..  .SOp.s.f. 

Ontrifrjtcr  size. . 

2  X  10  in... 

..  3  X  10  in. 

Maximum  outrigger  sinciiig. 

.  10  ft  0  in.. 

..  6 (to in. 

Uuarilrail . 

2x4in.... 

..2x4  in. 

Guardrail  uprights . 

2x4  in.... 

..2x4  in. 

Toeboards . 

4  in.  (mini- 

-  4  in.  (mini- 

mum). 

mum). 

§  1910.28f  Mu.vons'  adjustable  multiple- 
point  suspension  scaffolds. 

(a)  The  scaffold  shall  be  capable  of 
sustaining  a  working  load  of  50  pounds 
per  square  foot  and  shall  not  be  loaded 
in  excess  of  that  figure. 

(b)  The  scaffold  shall  be  provided  with 
hoisting  machines  that  meet  nationally 
recognized  testing  standards,  such  as 
those  of  Underwriters’  Laboratories  Inc, 
or  Factory  Mutual  Research  Corp. 

(c)  The  platform  shall  be  supported 
by  wire  rwes  in  conformity  with 
§  1910.28a(x),  suspended  from  overhead 
outrigger  beams. 

(d)  The  scaffold  outrigger  beams  shall 
consist  of  structural  metal  securely  fas¬ 
tened  or  anchored  to  the  frame  of  the 
building  or  structure. 

(e)  Each  outrigger  beam  shall  be 
equivalent  in  strength  to  at  least  a  stand¬ 
ard  7-inch,  15.3-poimd  steel  I-beam,  be 
at  least  15  feet  long,  and  shall  not  pro¬ 
ject  more  than  6  feet  6  inches  beyond  the 
bearing  point. 

(f )  Where  the  overhang  exceeds  6  feet 
6  inches,  outrigger  beams  shall  be  com¬ 
posed  of  stronger  beams  or  multiple 
beams  and  be  installed  in  accordance 
writh  the  approved  designs  and  instruc¬ 
tions  of  a  registered  professional  engi¬ 
neer. 

(g)  If  channel  iron  outrigger  beams 
are  used  in  place  of  I-beams,  they  shall 
be  securely  fastened  together  with  the 
flanges  turned  out. 

(h)  All  outrigger  beams  shall  be  set 
and  maintained  wdth  their  webs  in  a  ver¬ 
tical  position. 


(i)  A  sAop  bolt  shall  be  placed  at  each 
end  of  every  outrigger  beam. 

(j)  The  outrigger  beam  shall  rest  on 
suitable  wood-bearing  blocks. 

(k)  All  parts  of  the  scaffold  such  as 
bolts,  nuts,  fittings,  clamps,  wire  rope, 
and  outrigger  beams  and  their  fasten¬ 
ings,  shall  be  maintained  in  sound  and 
good  working  condition  and  shall  be  in¬ 
spected  before  each  installation  and  pe¬ 
riodically  thereafter. 

(l)  The  free  end  of  the  suspension  ware 
ropes  shall  be  equipped  with  proper  size 
thimbles  and  be  secured  by  splicing  or 
other  equivalent  means.  The  nmning 
ends  shall  be  securely  attached  to  the 
hoisting  drum  and  at  least  four  turns  of 
rope  shall  at  all  times  remain  on  the 
dnim. 

(m)  When  single  outrigger  beam  is 
used,  the  steel  shackles  or  clevises  with 
which  the  wrire  ropes  are  attached  to  the 
outrigger  beams  shall  be  placed  directly 
over  the  hoisting  drums. 

(n)  The  scaffold  platform  shall  be 
equivalent  in  strength  to  at  least  2-inch 
planking. 

(o)  Guardrails  not  less  than  2x4 
inches  or  the  equivalent  and  not  less  than 
36  inches  or  more  than  42  inches  nominal 
high,  writh  a  mid-rail,  when  required,  of 
1  X  4-lnch  lumber  or  equivalent,  and  toe 
boards,  shall  be  installed  at  all  open  sides 
on  all  scaffolds  more  than  10  feet  above 
the  ground  floor.  Toeboards  shall  be  a 
minimum  of  4  inches  in  height.  Wire 
mesh  shall  be  installed  in  accordance 
with  §  1910.28a(s). 

(p)  Overhead  protection  shall  be  pro¬ 
vided  on  the  scaffold,  not  more  than  9 
feet  above  the  platform,  consisting  of  2- 
inch  planking  or  material  of  equivalent 
strength  laid  tightly,  when  employees  are 
at  work  on  the  scaffold  and  an  overhead 
hazard  exists. 

(q)  Each  scaffold  shall  be  installed  or 
relocated  in  accordance  with  designs  and 
instructions,  of  a  registered  professional 
engineer,  and  supervised  by  a  competent 
designated  person. 

§  1910.28g  Two-point  suspension  scaf¬ 
folds  (swinging  scaffolds). 

(a)  Two-point  suspension  scaffold 
platforms  shall  be  not  less  than  20  inches 
nor  more  than  36  inches  wide  overall. 
The  platform  shall  be  securely  fastened 
to  the  hangers  by  U-bolts  or  by  other 
equivalent  means. 

(b)  The  hangers  of  two-point  suspen¬ 
sion  scaffolds  shall  be  made  of  wrrought 
iron,  mild  steel,  or  other  equivalent  ma¬ 
terial  having  a  cross-sectional  area  capa¬ 
ble  of  sustaining  four  times  the  maxi¬ 
mum  intended  load,  and  shall  be  designed 
with  a  support  for  guardrail,  intermedi¬ 
ate  rail,  and  toeboard. 

(c)  When  hoisting  machines  are  used 
on  two-point  suspension  scaffolds,  such 
machines  shall  be  of  a  design  tested  and 
approved  by  a  nationally  recognized  test¬ 
ing  laboratory,  such  as  Underwriters’ 
Laboratories,  Inc.  or  Factory  Mutual  Re¬ 
search  Corp.,  using  naticmally  recognized 
testing  standards. 

(d)  The  roof  irons  or  hooks  shall  be 

of  wrought  iron,  mild  steel,  or  other 
equivalent  materials  of  size  and 
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design,  in  good  condition  and  securely  in¬ 
stalled.  Tie-backs  of  three-foiuth  inch 
diameter  manlla  rope  or  the  equivalent 
shall  serve  as  a  secondary  means  of  an¬ 
chorage,  installed  at  approximately  right 
angles  to  the  face  of  the  building  or 
structure  and  secured  to  a  structurally 
sound  portion  of  the  building. 

(e)  Outrigger  beams,  when  used,  shall 
consist  of  structural  metal  securely 
fastened  to  the  frame  of  the  building  or 
structure. 

(f)  Any  outrigger  beams  which  are 
used  shall  be  equivalent  in  strength  to 
at  least  a  standard  7  inch,  15.3-pound 
steel  I-beam;  shall  be  at  least  15  feet 
long;  and  shall  not  project  more  than 
6  feet  6  inches  beyond  the  bearing  point. 

(g)  Where  the  overhang  exceeds  6  feet 
6  inches,  outrigger  beams  shall  be  com¬ 
posed  of  stronger  beams  or  multiple 
beams  and  be  in  accordance  with  de¬ 
signs  and  instructions  approved  by  a 
registered  professional  engineer. 

(h)  If  two-channel  iron  outrigger 
beams  are  used,  they  shall  be  securely 
fastened  together  with  the  flanges  turned 
out. 

(i)  All  outrigger  beams  shall  be  set  and 
maintained  with  their  webs  in  a  vertical 
position. 

(j)  If  a  weight  is  used  to  counter¬ 
balance  the  suspended  rated  load  on  the 
overhang  of  the  outrigger  beam,  the  size 
of  the  weight,  its  position,  arrangement, 
and  method  used  to  secure  it  shall  be 
determined  and  specified  by  a  registered 
professional  engineer.  A  copy  of  the  de¬ 
tailed  drawings,  specifications,  and  in¬ 
structions  for  using  weights  shall  be  kept 
on  the  job  and  be  available  for  inspec¬ 
tion. 

(k)  Guardrails  not  less  than  2x4 
Inches  or  the  equivalent  and  not  less 
than  36  Inches  or  more  than  42  inches 
nominal  high,  with  a  mid-rail,  when  re¬ 
quired,  of  l-x-4  inch  liunber  or  equiva¬ 
lent,  and  toeboards,  shall  be  installed  at 
all  open  sides  of  all  scaffolds,  more  than 
10  feet  above  the  ground  or  floor.  Toe- 
boards  shall  be  a  minimum  of  4  Inches 
in  height.  Wire  mesh  shall  be  installed 
in  accordance  with  §  1910.28(a)  (s). 

(l)  Two-point  suspension  scaffolds 
shall  be  suspended  by  wire  or  fiber  ropes. 
Wire  and  fiber  ropes  shall  conform  to 
§  1910.28a(x). 

(m)  The  blocks  for  fiber  ropes  shall  be 
of  standard  6-inch  size,  consisting  of  at 
least  one  double  and  one  single  block. 
The  sheaves  of  all  blocks  shall  fit  the  size 
of  rope  used. 

(n)  All  wire  ropes,  fiber  ropes,  slings, 
hangers,  platforms,  and  other  supporting 
parts  shall  be  inspected  before  every  in¬ 
stallation.  Periodic  inspections  shall  be 
made  while  the  scaffold  is  in  use. 

(o)  On  suspension  scaffolds  designed 
for  a  working  load  of  500  pounds,  no 
more  than  two  men  shall  be  permitted 
to  work  at  one  time.  On  a  suspension 
scaffold  with  a  working  load  of  750 
pounds,  no  more  than  three  men  shall 
be  permitted  to  work  at  any  one  time. 
Each  workman  shall  be  protected  by  a 
safety  lifebelt  attached  to  a  lifeline.  The 
lifeline  shall  be  securely  attached  to  sub¬ 


stantial  members  of  the  structure  (not 
scaffold),  or  the  securely  rigged  lines, 
which  will  safety  suspend  the  workman 
in  case  of  a  fall. 

(p)  Where  acid  solutions  are  used, 
fiber  ropes  are  not  permitted  unless  they 
are  acid-proof. 

(q)  Two-point  suspension  scaffolds 
shall  be  securely  lashed  to  the  building  or 
structure  to  prevent  them  from  swaying. 
Window  cleaners’  anchors  shall  not  be 
used  for  this  purpose. 

(r)  The  platform  of  every  two-point 
suspension  scaffold  shall  be  one  of  the 
following  types: 

(1)  The  side  stringer  of  ladder-type 
platforms  shall  be  clear  straight  grained 
spruce  or  materials  of  equivalent 
strength  and  durability.  The  rungs  shall 
be  of  straight-grained  oak,  ash,  or 
hickory,  at  least  IVb  inch  in  diameter, 
with  seven-eighths  inch  tenons  mortised 
into  the  side  stringers  at  least  seven- 
eighths  inch.  The  stringers  shall  be  tied 
together  with  the  tie  rods  not  less  than 
one-quarter  inch  in  diameter,  passing 
through  the  stringers  and  riveted  up 
tight  against  washers  on  both  ends.  The 
flooring  strips  shall  be  spaced  not  more 
than  five-eighths  inch  apart  except  at 


§  1910.28h  Stone  setters*  adjustable 
multiple-point  suspension  scaffolds. 

(a)  The  scaffold  shall  be  capable  of 
sustaining  a  working  load  of  25  pounds 
per  square  foot  and  shall  not  be  over¬ 
loaded.  Scaffolds  shall  not  be  used  for 
storage  of  stone  or  other  heavy  materials. 

(b)  The  hoisting  machine  and  its  sup¬ 
ports  shall  be  of  a  type  tested  and  ap¬ 
proved  using  nationally  recognized 
standards  by  a  nationally  recognized 
testing  laboratory  such  as  Underwriters 
Laboratories,  Inc.  or  Factory  Mutual  Re¬ 
search  Corp. 

(c)  The  platform  shall  be  securely 
fastened  to  the  hangers  by  U-bolts  or 
other  equivalent  means. 

(d)  The  scaffold  imit  shall  be  sus¬ 
pended  from  metal  outriggers,  iron 
brackets,  wire  rope  slings,  or  iron  hooks 
which  will  safely  support  the  maximum 
intended  load. 

(e)  Outriggers  when  used  shall  be  set 
with  their  webs  in  a  vertical  position, 
securely  anchored  to  the  building  or 
structure  and  provided  with  stop  bolts 
at  each  end. 

(f)  The  scaffold  shall  be  supported  by 
wire  rope  conforming  with  §  1910.28a(x) , 
suspended  from  overhead  supports. 

(g)  The  free  ends  of  the  suspension 
wire  ropes  shall  be  equipped  with  proper 


the  side  rails  where  the  space  may  be 
1  inch.  Ladder-type  platforms  shall  be 
constructed  in  accordance  with  table 
D-17. 

(2)  Plank-type  platforms  shall  be  com¬ 
posed  of  not  less  than  nominal  2-  x  8- 
inch  unspliced  planks,  properly  cleated 
together  on  the  underside  starting  6 
inches  from  each  end;  intervals  in  be¬ 
tween  shall  not  exceed  4  feet.  The  plank- 
type  platform  shall  not  extend  beyond 
the  hangers  more  than  18  inches.  A  bar 
or  other  effective  means  shall  be  securely 
fastened  to  the  platform  at  each  end  to 
prevent  its  slipping  off  the  hanger.  The 
span  between  hangers  for  plank-type 
platforms  shall  not  exceed  10  feet. 

(3)  Beam  platforms  shall  have  side 
stringers  of  lumber  not  less  than  2x6 
inches  set  on  edge.  The  span  between 
hangers  shall  not  exceed  12  feet  when 
beam  platforms  are  used.  The  flooring 
shall  be  supported  on  2-  x  6-inch  cross¬ 
beams,  laid  flat  and  set  into  the  upper 
edge  of  the  stringers  with  a  snug  fit,  at 
intervals  of  not  more  than  4  feet,  securely 
nailed  in  place.  The  flooring  shall  be  of 
1-  X  6-inch  material  properly  nailed. 
Floorboards  shall  not  be  spaced  more 
than  one-half  inch  apart. 


size  thimbles,  secured  by  splicing  or  other 
equivalent  means.  The  rimning  ends 
shall  be  securely  attached  to  the  hoisting 
drum  and  at  least  four  turns  of  rope 
shall  remain  on  the  drum  at  all  times. 

(h)  Guardrails  not  less  than  2  by  4 
inches  or  the  equivalent  and  not  less 
than  36  inches  or  more  than  42  inches 
nominal  high,  with  a  mid-rail,  when  re¬ 
quired,  of  1-  by  4-inch  lumber  or 
equivalent,  and  toeboards  shall  be  in¬ 
stalled  at  all  open  sides  on  all  scaffolds 
more  than  10  feet  above  the  ground  or 
floor.  Toeboards  shall  be  a  minimum  of 
4  inches  in  height.  Wire  mesh  shall  be  in¬ 
stalled  in  accordance  with  §  1910.28a(s). 

(i)  When  two  or  more  scaffolds  are 
used  on  a  building  or  structure  they  shall 
not  be  bridged  one  to  the  other  but  shall 
be  maintained  at  even  height  with  plat¬ 
forms  butting  closely. 

(j)  Each  scaffold  shall  be  installed  or 
relocated  in  accordance  with  designs  and 
instructions  of  a  registered  professional 
engineer,  and  such  installation  or  reloca¬ 
tion  shall  be  supervised  by  a  competent 
designated  person. 

§  1910.28!  Singlo.point  adjustable  sus¬ 
pension  scaffolds. 

(a)  The  scaffolding,  including  power 
units  or  manually  operated  winches,  shall 


Table  D-17— Schedule  for  Ladder-Type  Platforms 


Length  of  platform  (feet) 


18  A  20 


28  A  30 


Side  stringers,  minimum  cross  section  (finished  sizes); 

At  ends  (in.) . . I’i  x  x  2»i  l)i  x  3  1^x3  1)2  x  3>3 

At  middle  (in.).., . . i...;=3  lHx3U  1?*  x  4  IHxiH  1)4x5 

Reinforcing  strip  (minimum). . A  yixji-in.  steel  reinforcing  strip  or  its  equivalent  shall  bo 

attached  to  the  side  or  underside  full  length. 

Rungs . . zz  Rungs  shall  be  l)4-in.  minimum,  diameter  with  at  least 

7  i-in.  diameter  tenons,  and  the  maximum  spacing  shall 
bo  12  in.  center  to  center. 

Tie  rods; 

Number  (minimum). . 3  4  4  5  6 

Diameter  (minimum)...,. _ zz.z . . J4  in.  74  in.  74  in.  74  in;  74  in. 

Flooring,  minimum  finished  size  (in.) . .-.is  H  x  2)4  H  x  2)4  74  *  2)4  74  x  2*4  74  x  2)4 
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be  of  a  type  tested  and  approved  using 
nationally  recognized  staiidards  and  by 
a  nationally  recognized  testing  labora¬ 
tory,  such  as  Underwriters’  Laboratories 
Inc.  or  Factory  Mutual  Research  Corp. 

(b)  The  power  units  may  be  either 
electrically  or  air  motor  driven. 

(c)  All  power-operated  gears  and 
brakes  shall  be  enclosed. 

(d)  In  addition  to  the  normal  oper¬ 
ating  brake,  all-power  driven  units  must 
have  an  emergency  brake  which  engages 
automatically  when  the  normal  speed  of 
descent  is  exceeded. 

(e)  Guards,  mid-rails,  and  toeboards 
shall  completely  enclose  the  cage  or 
basket.  Guardrails  shall  be  no  less  than 
2  by  4  inches  or  the  equivalent  Installed 
no  less  than  36  inches  nor  more  than  42 
inches  above  the  platform.  Mid-rails 
shall  be  1  by  6  inches  or  the  equivalent, 
installed  equidistant  between  the  guard¬ 
rail  and  the  platform.  Toeboards  shall 
be  a  minimum  of  4  inches  in  height. 

(f )  The  hoisting  machines,  cables,  and 
equipment  shall  be  regularly  serviced 
and  inspected  after  each  installation  and 
every  30  days  thereafter. 

(g)  The  imits  may  be  combined  to 
form  a  two-point  suspension  scaffold. 
Such  scaffold  shall  comply  with  §  1910. 

28g. 

(h)  The  supporting  cable  shall  be 
straight  for  its  entire  length,  and  the 
operator  shall  not  sway  the  basket  and 
fix  the  cable  to  any  intermediate  points 
to  change  his  original  path  of  travel. 

(i)  Equipment  shall  be  maintained 
and  used  in  accordance  with  the  manu- 
factxirers’  instructions. 

(j)  Suspension  methods  shall  conform 
to  applicable  provisions  of  §§  1910.28f 
and  1910.28g. 

§  1910.28j  BuutsHaiii's  clia!r«. 

(a)  The  chair  seat  shall  be  not  less 
than  12  by  24  inches,  and  of  1-inch 
thickness.  The  seat  shall  be  reinforced 
on  the  underside  to  prevent  the  board 
from  splitting. 

(b)  The  two  fiber  rope  seat  slings 
shall  be  of  %-inch  diameter,  reeved 
through  the  four  seat  holes  so  as  to  cross 
each  other  on  the  tmderside  of  the  seat. 

(c)  Seat  slings  shall  be  of  at  least  %- 
inch  wire  rope  when  a  workman  is  con¬ 
ducting  a  heat  producing  process  such 
as  gas  or  arc  welcUng. 

(d)  The  workman  shall  be  protected 
by  a  safety  life  belt  attached  to  a  life¬ 
line.  The  lifeline  shall  be  securely  at¬ 
tached  to  substantial  members  of  the 
structure  (not  scaffold),  or  to  securely 
rigged  lines,  which  will  safely  suspend 
the  employee  in  case  of  a  fall. 

(e)  The  tackle  shall  consist  of  correct 
size  roller  bearing  on  bushed  blocks  and 
properly  spliced  %-inch  diameter  first- 
grade  manila  rope. 

(f)  The  roof  irons,  hooks,  or  the  ob¬ 
ject  to  which  the  tackle  is  anchored 
shall  be  securely  installed.  Tiebacks 
when  used  shall  be  installed  at  right 
angles  to  the  face  of  the  building  and 
securely  fastened  to  a  chimney.  Or  some 
other  structure  which  will  safely  sus¬ 
pend  the  employee  in  case  of  a  fall. 
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§  1910.28k  Carpcnlors’  bracket  scaf¬ 
folds. 

(a)  The  brackets  shall  consist  of  a  tri¬ 
angular  wood  frame  not  less  than  2  by  3 
inches  in  cross  section,  or  of  metal  of 
equivalent  strength.  Each  member  shall 
be  properly  fitted  and  seciu’ely  joined. 

(b)  Each  bracket  shall  be  attached  to 
the  structure  by  means  of  one  of  the 
following: 

(1)  A  bolt  no  less  than  five-eighths 
inch  in  diameter  which  shall  extend 
through  the  inside  of  the  building  wall. 

(2)  A  metal  stud  attachment  device. 

(3)  Welding  to  steel  tanks. 

(4)  Hooking  over  a  well-secured  and 
adequately  strong  supporting  m«nber. 

The  brackets  shall  be  spaced  no  more 
than  10  feet  apart. 

(c)  No  more  than  two  persons  shall 
occupy  any  given  10  feet  of  a  bracket 
scaffold  at  any  one  time.  Tools  and  ma¬ 
terials  shall  not  exceed  75  pounds  in  ad¬ 
dition  to  the  occupancy. 

(d)  The  platform  shall  consist  of  not 
less  than  two  2-  by  9-inch  nominal  size 
planks  extending  not  more  than  18 
inches  or  less  than  6  inches  beyond  each 
end  support. 

(e)  Guardrails  not  less  than  2  by  4 
inches  or  the  equivalent  and  not  less  than 
36  inches  or  more  than  42  inches  nominal 
high,  with  a  mid-rail,  when  required,  of 
1-  by  4 -inch  lumber  or  equivalent,  and 
toeboards,  shall  be  installed  at  all  open 
sides  on  all  scaffolds  more  than  10  feet 
above  the  ground  or  floor.  Toeboards 
shall  be  a  minimum  of  4  inches  in  height. 
Wire  mesh  shall  be  installed  in  accord¬ 
ance  with  §  1910.28a(s) . 

§  1910.281  Bricklayers’  square  seafTolds, 

(a)  The  squares  shall  not  exceed  5  feet 
in  width  and  5  feet  in  height. 

(b)  Members  shall  be  not  less  than 
those  specified  in  Table  D-18. 

(c)  The  squares  shall  be  reinforced  on 
both  sides  of  each  comer  with  1-  by  6- 
inch  gusset  pieces.  They  shall  also  have 
braces  1  by  8  inches  on  both  sides  run¬ 
ning  from  center  to  center  of  each  mem¬ 
ber,  or  other  means  to  secure  equivalent 
strength  and  rigidity. 

(d)  The  squares  shall  be  set  not  more 
than  5  feet  apart  for  medium  duty  scaf¬ 
folds,  and  not  more  than  8  feet  apart  for 
light  duty  scaffolds.  Bracing  1x8  inches, 
extending  from  the  bottom  of  each  square 
to  the  top  of  the  next  square,  shall  be 
provided  on  both  front  and  rear  sides  of 
the  scaffold. 

Table  D-18 — Minimum  Dimensions  for 

Bricklayers’  Square  Scaffold  Members 

Dimensions 


Members:  (inches) 

Bearers  or  horizontal  members _  2  by  6. 

Legs -  2  by  6. 

Braces  at  corners _  1  by  6. 

Braces  diagonally  from  center 

frame  _  1  by  8. 

fe)  Platform  planks  shall  be  at  least 


2-  by  9-inch  nominal  size.  The  ends  of 
the  planks  shall  overlap  the  bearers  of 
the  squares  and  each  plank  shall  be  sup¬ 
ported  by  not  less  than  three  squares. 

<f*  Bricklayers’  square  scaffolds  shall 
not  exceed  two  tiers  in  height  and  shall 


be  so  constructed  and  arranged  that  one 
square  shall  rest  directly  above  the  other. 
The  upper  tiers  shall  stand  on  a  con¬ 
tinuous  row  of  planks  laid  across  the 
next  lower  tier  and  be  nailed  down  or 
otherwise  secured  to  prevent  displace¬ 
ment. 

(g)  Scaffolds  shall  be  level  and  set 
upon  a  firm  f  oimdation. 

§  1910.28m  Horse  scaffolds. 

(a)  Horse  scaffolds  shall  not  be  con¬ 
structed  or  arranged  more  than  two  tiers 
or  10  feet  in  height. 

(b)  The  members  of  the  horses  shall 
be  not  less  than  those  specified  in  Table 
D-19. 

(c)  Horses  shall  be  spaced  not  more 
than  5  feet  for  medium  duty  and  not 
more  than  8  feet  for  light  duty. 

(d)  When  arranged  in  tiers,  each 
horse  shall  be  placed  directly  over  the 
horse  in  the  tier  below. 

(e)  On  all  scaffolds  arranged  in  tiers, 
the  legs  shall  be  nailed  down  to  the 
planks  to  prevent  displacement  or  thntet 
and  each  tier  shall  be  substantially  cross 
braced. 

Table  D-19 — Minimum  Dimensions  for 
Horse  Scaffold  Members 

Dimensions 


Members:  (inches) 

Horizontal  members  or  bear¬ 
ers  -  3  by  4. 

Legs -  IVi  by  4*4. 

Longitudinal  brace  between 

legs _  1  by  6. 

Gusset  brace  at  top  of  legs _ 1  by  8. 

Half  diagonal  braces _  l*^  by  4*/^. 


(f)  Horses  or  parts  which  have  become 
weak  or  defective  shall  not  be  used. 

(g)  Guardrails  not  less  than  2  by  4 
inches  or  the  equivalent  and  not  less 
than  36  inches  or  more  than  42  inches 
nominal  high  with  a  mid-rail,  when  re¬ 
quired,  of  1-  by  4-inch  lumber  or  equiva¬ 
lent  and  toeboards,  shall  be  installed  at 
all  open  sides  on  all  scaffolds  more  than 
10  feet  above  the  ground  or  floor.  Toe¬ 
boards  shall  be  a  minimum  of  4  inches 
in  height.  Wire  mesh  shall  be  installed 
in  accordance  with  §  1910.28a(s). 

§  1910.28n  Needle  beam  scaffold. 

(a)  Wood  needle  beams  shall  be  in  ac¬ 
cordance  with  §  1910.28a  (f)  and  (j)  and 
shall  not  be  less  than  4  by  6  inches  in 
size,  with  the  greater  dimension  placed 
in  a  vertical  direction.  Metal  beams  or 
the  equivalent  conforming  to  §  1910.28a 

(f)  and  (j)  may  be  used. 

(b)  Ropes  or  hangers  shall  be  provided 
for  supports.  The  span  between  supports 
on  the  needle  beam  shall  not  exceed  10 
feet  for  4-  by  6-inch  timbers.  Rope  sup¬ 
ports  shall  be  equivalent  in  strength  to 
1-inch  diameter  first-grade  manila  rope. 

(c)  The  ropes  shall  be  attached  to  the 
needle  beams  by  a  scaffold  hitch  or  a 
properly  made  eye  splice.  The  loose  end 
of  the  rope  shall  be  tied  by  a  bowline 
knot  or  by  a  round  turn  and  one-half 
hitch. 

(d)  The  platform  span  between  the 
needle  beams  shall  not  exceed  8  feet 
when  using  2-inch  scaffold  plank.  For 
spans  greater  than  8  feet,  platforms  shall 
be  designed  based  on  design  require- 
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ments  for  the  special  span.  The  overhang 
of  each  end  of  the  platform  planks  shall 
be  not  less  than  1  foot  and  not  more  than 
18  inches. 

(e)  When  one  needle  beam  is  higher 
than  the  other  or  when  the  platform  is 
not  level  the  platform  shall  be  secured 
to  prevent  slipping. 

(f)  All  \mattached  tools,  bolts,  and 
nuts  used  on  needle  beam  scaffolds  shall 
be  kept  in  suitable  containers. 

(g)  One  end  of  a  needle  beam  scaffold 
may  be  supported  by  a  permanent  struc¬ 
tural  member  conforming  to  §  1910.28a 
(f)  and  (j). 

(h)  Each  employee  working  on  a 
needle  beam  scaffold  20  feet  or  more 
above  the  ground  or  floor  shall  be  pro¬ 
tected  by  a  safety  belt  attached  to  a  life- 
Une.  The  lifeline  shall  be  securely  at¬ 
tached  to  substantial  members  of  the 
structure  (not  scaffold),  or  to  secxirely 
rigged  lines,  which  will  safely  suspend 
the  employee  in  case  of  a  fall. 

§  1910.28o  Plasterers’,  decorators’,  and 
large  area  scaffolds. 

(a)  Plasterers’,  decorators’,  lathers’, 
and  ceiling  workers’  inside  scaffolds  shall 
be  constructed  in  accordance  with  the 
general  requirements  set  forth  for  in¬ 
dependent  wood  pole  scaffolds. 

(b)  Guardrails  not  less  than  2  by  4 
inches  or  the  equivalent  and  not  less  than 
36  inches  or  more  than  42  inches  nom¬ 
inal  high,  with  a  mid-rail,  when  required, 
of  1-  by  4-inch  lumber  or  equivalent,  and 
toeboards,  shall  be  Installed  at  all  open 
sides  on  all  scaffolds  more  than  10  feet 
above  the  groimd  or  floor.  Toeboards 
shall  be  a  minimum  of  4  inches  in  ac¬ 
cordance  with  §  1910.28a(s) . 

(c)  All  platform  planks  shsdl  be  laid 
with  the  edges  close  together. 

(d)  When  independent  pole  scaffold 
platforms  are  erected  in  sections,  such 
sections  shall  be  provided  with  connect¬ 
ing  runways  equipped  with  substantial 
guardrails. 

§  1910.28p  Interior  hung  sraflolds. 

(a)  An  interior  himg  scaffold  should 
be  htmg  or  suspended  from  the  roof 
structtire  or  substantial  ceiling  beams. 

(b)  The  suspended  steel  wire  rope 
shall  conform  to  §  1910.28a(x) .  Wire  may 
be  used  provided  the  strength  require¬ 
ments  of  §  1910.28a(x)  are  met. 

(c)  For  hangring  wood  scaffolds,  the 
following  minimum  nominal  size  mate¬ 
rial  is  recommended: 

(1)  Supporting  bearers  2  by  9  inches 
on  edge. 

(2)  Planking  2  by  9  inches  with  maxi¬ 
mum  span  7  feet  for  heavy  duty  and  10 
feet  for  light  duty  or  medium  duty. 

(d)  Steel  tube  and  coupler  members 
may  be  used  for  hanging  scaffolds  with 
both  types  of  scaffold  designed  to  sustain 
a  uniform  distributed  working  load  up  to 
heavy  duty  scaffold  loads  with  a  safety 
factor  of  four. 

(e)  When  a  hanging  scaffold  Is  sup¬ 
ported  by  means  of  wire  rope,  such  wire 
rop>e  shall  be  wrapped  at  least  twice 
around  the  supporting  members  and 
twice  aroimd  the  bearers  of  the  scaffold, 
with  each  end  of  the  wire  rope  secured 


by  at  least  three  standard  wire-rope 
clips. 

(f)  All  overhead  supporting  members 
shall  be  inspected  and  checked  for 
strength  before  the  scaffold  is  erected. 

(g)  Guardrails  not  less  than  2  by  4 
inches  or  the  equivalent  and  not  less 
than  36  inches  or  more  than  42  inches 
nominal  high,  with  a  mid-rail,  when  re¬ 
quired,  of  1-  by  4 -inch  lumber  or  equiva¬ 
lent,  and  toeboards,  shall  be  installed  at 
all  open  sides  on  all  scaffolds  more  than 
10  feet  above  the  groimd  or  floor.  Toe¬ 
boards  shall  be  a  minimum  of  4  inches 
in  height.  Wire  mesh  shall  be  installed  in 
accordance  with  §  1910.28a(s). 

§  1910.28q  Ladder-jack  scaffolds. 

(a)  All  ladder-jack  scaffolds  shall  be 
limited  to  light  duty  and  shall  not  ex¬ 
ceed  a  height  of  20  feet  above  the  floor 
or  groimd. 

(b)  All  ladders  used  in  connection 
with  ladder- jack  scaffolds  shall  be 
heavy-duty  ladders  and  shall  be  designed 
and  constructed  in  accordance  with  this 
subpart. 

(c)  ’The  ladder  jack  shall  be  so  de¬ 
signed  and  constructed  that  it  will  bear 
on  the  side  rails  in  addition  to  the  ladder 
rungs,  or  if  bearing  on  rungs  only,  the 
bearing  area  shall  be  at  least  10  inches 
on  each  rung. 

(d)  Ladders  used  in  conjunction  with 
ladder  jacks  shall  be  so  placed,  fastened, 
held,  or  equipped  with  devices  so  as  to 
prevent  slipping. 

(e)  The  wood  platform  planks  shall 
be  not  less  than  2  inches  nominal  in 
thickness.  Both  metal  and  wood  plat¬ 
form  planks  shall  overlap  the  bearing 
surface  not  less  than  12  inches.  The  span 
between  supports  for  wood  shall  not  ex¬ 
ceed  8  feet.  Platform  width  shall  be  not 
less  than  18  Inches. 

(f)  No  more  than  two  persons  shall 
occupy  any  given  8  feet  of  any  ladder- 
Jack  scaffold  at  any  one  time. 

(g)  Ladder- jack  scaffolds  shall  be 
provided  with  suitable  guardrails  unless 
safety  belts  with  lifelines  are  attached 
and  provided  for  the  employee. 

§  1910.28r  Window-jack  scaffolds. 

(a)  Window-jack  scaffolds  shall  be 
used  only  for  the  purpose  of  working  at 
the  window  opening  through  which  the 
jack  is  placed. 

(b)  Window  jacks  shall  not  be  used  to 
support  planks  placed  between  one  win¬ 
dow  jack  and  another  or  for  other  ele¬ 
ments  of  scaffolding. 

(c)  Window-jack  scaffolds  shall  be 
provided  with  suitable  guardrails  unless 
safety  belts  with  lifelines  are  attached 
and  provided  for  the  employee.  Window- 
jack  scaffolds  shall  be  used  by  no  more 
than  one  employee. 

§  1910.28s  Roofing  brackets. 

(a)  Roofing  brackets  shall  be  con¬ 
structed  to  fit  the  pitch  of  the  roof. 

(b)  Brackets  shall  be  secured  in  place 
by  nailing  in  addition  to  the  pointed 
metal  projections.  The  nails'  shall  be 
driven  full  length  into  the  roof.  When 
rope  supports  are  used,  they  shall  con¬ 
sist  of  first-grade  manila  of  at  least 
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three-quarter-inch  diameter,  or  equiva¬ 
lent. 

(c)  A  substantial  catch  platform  shall 
be  installed  below  the  working  area  of 
roofs  more  than  20  feet  from  the  ground 
to  eaves  with  a  slope  greater  than  3 
inches  in  12  inches  without  a  parapet. 
In  width  the  platform  shall  extend  2  feet 
beyond  the  projection  of  the  eaves  and 
shall  be  provided  with  a  standard  guard¬ 
rail  as  required  by  §  1910.28a(e)  (2).  This 
provision  shall  not  apply  where  em¬ 
ployees  engaged  in  work  upon  such  roofs 
are  protected  by  a  safety  belt  attached 
to  a  lifeline. 

(d)  Where  employees  are  required  to 
work  near  the  edge  of  a  flat  roof  or  a 
roof  with  a  slope  no  greater  than  3  inches 
in  12  inches  they  shall  be  protected  by 
one  of  the  following: 

(1)  A  catch  platform  as  required  by 
paragraph  (c)  of  this  section  or 

(2)  By  a  standard  guardrail  as  re¬ 
quired  by  §  1910.28(e)  (2)  or  an  equiva¬ 
lent  barrier.  These  guards  may  be  of  re¬ 
movable  construction  or  portable  guard¬ 
rails  if  they  are  of  equivalent  strength 
and  protection  or 

(3)  When  the  nature  of  the  w’ork  to 
be  done  on  the  roof  is  not  extensive 
enough  to  justify  the  installation  of 
guards  as  indicated  above,  employees 
shall  be  protected  by  a  safety  belt  prop¬ 
erly  secured  to  prevent  falling. 

§  1910.28t  Crawling  boards  or  chicken 
ladders. 

(a)  Crawling  boards  shall  be  not  less 
than  10  inches  wide  and  1  inch  thick, 
having  cleats  1  x  IVz  inches.  The  cleats 
shall  be  equal  in  length  to  the  width  of 
the  board  and  spaced  at  equal  intervals 
not  to  exceed  24  inches.  Nails  shall  be 
driven  through  and  clinched  on  the  un¬ 
derside.  The  crawling  board  shall  ex¬ 
tend  from  the  ridge  pole  to  the  eaves 
when  used  in  connection  with  roof  con¬ 
struction,  repair,  or  maintenance. 

(b)  A  firmly  fastened  lifeline  of  at 
least  three-quarter-inch  rope  shall  be 
strung  beside  each  crawling  board  for  a 
handhold. 

(c)  Crawling  boards  shall  be  secured 
to  the  roof  by  means  of  adequate  ridge 
hooks  or  equivalent  effective  means. 

§  1910.28u  Float  or  ship  scaffolds. 

(a)  Float  or  ship  scaffolds  shall  sup¬ 
port  not  more  than  three  men  and  a  few 
light  tools,  such  as  those  needed  for 
riveting,  bolting,  and  welding.  They  shall 
be  constructed  in  accordance  with  para¬ 
graphs  (b)  through  (f)  of  this  section, 
unless  substitute  designs  and  materials 
provide  equivalent  strength,  stability, 
and  safety. 

(b)  The  platform  shall  be  not  less  than 
3  feet  wide  and  6  feet  long,  made  of  three- 
quarter-inch  exterior  plywood. 

(c)  Under  the  platform,  there  shall 
be  two  supporting  bearers  made  from 
2-  X  4-inch,  or  1-  x  10-inch  rough,  se¬ 
lected  lumber,  or  better.  They  shall  be 
free  of  knots  or  other  flaws  and  project 
6  inches  beyond  the  platform  on  both 
sides.  ’The  ends  of  the  platform  shall  ex¬ 
tend  about  6  inches  beyond  the  outer 
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edges  of  the  bearers.  Each  bearer  shall 
be  securely  fastened  to  the  platform. 

(d)  An  edging  of  wood  not  less  than 
%  X  IV2  inches,  or  equivalent,  shall  be 
placed  around  all  sides  of  the  platform 
to  prevent  tools  from  rolling  off. 

(e)  Supporting  ropes  shall  be  1-inch 
diameter  manila  rope  or  equivalent,  free 
from  deterioration,  chemical  damage, 
flaws,  or  other  imperfections.  Rope  con¬ 
nections  shall  be  such  that  the  platform 
cannot  shift  or  slip.  If  two  ropes  are 
used  with  each  float,  they  should  be  ar¬ 
ranged  so  as  to  provide  four  ends  which 
are  to  be  securely  fastened  to  an  over¬ 
head  support.  Each  of  the  two  supporting 
ropes  shall  be  hitched  aroimd  one  end  of 
a  bearer  and  pass  imder  the  platforms 
to  the  other  end  of  the  bearer  where  it 
is  hitched  again,  leaving  sufficient  rope 
at  each  end  for  the  supporting  ties. 

(f)  Each  workman  shall  be  protected 
by  a  safety  belt  attached  to  a  lifeline. 
The  lifeline  shall  be  securely  attached 
to  substantial  members  of  the  structvire 
(not  scaffold)  or  to  securely  rigged  lines, 
which  will  safely  suspend  the  workman 
in  case  of  a  fall. 

§  1910.28v  Definitions. 

As  used  in  the  sections  imder  the 
centerhead  “Safety  Requirements  for 
Scaffolding”,  the  scaffolding  terms  shall 
have  the  meaning  set  forth  in  this  sec¬ 
tion,  imless  the  context  requires  other¬ 
wise: 

(a)  Bearer  (.Putlog). — A  horizontal 
member  of  a  scaffold  upon  which  the 
platform  rests  and  which  may  be  sup¬ 
ported  by  ledgers. 

(b)  Boatswain’s  chair. — A  seat  sup¬ 
ported  by  slings,  attached  to  a  suspended 
rope,  designed  to  accommodate  one 
workman  in  a  sitting  position. 

(c)  Brace. — A  tie  that  holds  one 
scaffold  member  in  a  fixed  position  with 
respect  to  another  member. 

(d)  Bricklayers’  square  scaffold. — A 
scaffold  composed  of  framed  wood 
squares  which  support  a  platform  lim¬ 
it^  to  light  and  medium  duty. 

(e)  Carpenters’  bracket  scaffold. — A 
scaffold  consisting  of  wood  or  metal 
brackets  supporting  a  platform. 

(f)  Coupler. — A  device  for  locking  to¬ 
gether  the  component  parts  of  a  tubular 
metal  scaffold.  The  material  used  for 
the  couplers  shall  be  of  a  structural 
type,  such  as  drop-forged  steel,  malle¬ 
able  iron,  or  structural  grade  aluminum. 
The  use  of  gray  cast  iron  is  prohibited. 

<g)  Crawling  board  or  chicken 
ladder. — A  plank  with  cleats  spaced  and 
secured  at  equal  intervals,  for  use  by 
a  worker  on  roofs,  not  designed  to  carry 
any  material. 

(h)  Double  pole  or  independent  pole 
scaffold. — A  scaffold  supported  from  the 
base  by  a  double  row  of  uprights,  in¬ 
dependent  of  support  from  the  walls  and 
constructed  of  uprights,  ledgers,  hori¬ 
zontal  platform  bearers,  and  diagonal 
bracing. 

(i)  Float  or  ship  scaffold. — A  scaffold 
hung  from  overhead  suiHX>rts  by  means 
of  ropes  and  consisting  of  a  substantial 
platform  having  diagonal  bracing  under¬ 
neath,  resting  upon  and  securely 


fastened  to  two  parallel  plank  bearers 
at  right  angles  to  the  span. 

(j)  Guardrail. — A  rail  secured  to  up¬ 
rights  and  erected  along  the  exposed 
sides  and  ends  of  platforms. 

(k)  Heavy  duty  scaffold. — A  scaffold 
designed  and  constructed  to  carry  a 
working  load  not  to  exceed  75  pounds 
per  square  foot. 

(l)  Horse  scaffold. — A  scaffold  for  light 
or  medium  duty,  composed  of  horses  sup¬ 
porting  a  work  platform. 

(m)  Interior  hung  scaffold. — A  scaffold 
suspended  from  the  ceiling  or  roof 
structure. 

(n)  Ladder  jack  scaffold. — A  light  duty 
scaffold  supported  by  brackets  attached 
to  ladders. 

(o)  Ledger  (stringer  runner) . — A  hor¬ 
izontal  scaffold  member  which  extends 
from  post  to  post  and  which  supports  the 
putlogs  or  bearer  forming  a  tie  between 
the  post. 

(p)  Light  duty  scaffold. — A  scaffold 
designed  and  constructed  to  carry  a 
working  load  not  to  exceed  25  pounds  per 
square  foot. 

(q)  Manually  propelled  mobile  scaf¬ 
fold. — A  portable  rolling  scaffold  sup¬ 
ported  by  casters. 

(r)  Masons’  adjustable  multiple-point 
suspension  scaffold. — A  scaffold  having  a 
continuous  platform  supported  by  bear¬ 
ers  suspended  by  wire  rope  from  overhead 
supports  so  arranged  and  operated  as  to 
permit  the  raising  or  lowering  of  the 
platform  to  desired  working  positions. 

(s)  Maximum  intended  load. — The 
total  of  all  loads  including  the  working 
load,  the  weight  of  the  scaffold,  and  such 
other  loads  as  may  be  reasonably  antici¬ 
pated. 

(t)  Medium  duty  scaffold. — A  scaffold 
designed  and  constructed  to  carry  a 
working  load  not  to  exceed  50  pounds  per 
square  foot. 

(u)  Mid-rail. — A  rail  approximately 
midway  between  the  guardrail  and  plat¬ 
form,  used  when  required,  and  secured  to 
the  uprights  erected  along  the  exposed 
sides  and  ends  of  platforms. 

(v)  Needle  beam  scaffold. — A  light 
duty  scaffold  consisting  of  needle  beams 
supporting  a  platform. 

(w)  Outrigger  scaffold. — A  scaffold 
supported  by  outriggers  or  thrustouts 
projecting  beyond  the  wall  or  face  of  the 
building  or  structure,  the  inboard  ends 
of  which  are  secured  inside  of  such  a 
building  or  structure. 

(X)  Putlog. — A  scaffold  member  upon 
which  the  platform  rests. 

(y)  Roofing  bracket. — A  bracket  used 
in  sloped  roof  construction,  having  pro¬ 
visions  for  fastening  to  the  roof  or  sup¬ 
ported  by  ropes  fastened  over  the  ridge 
and  secured  to  some  suitable  object. 

(z)  Runner. — ^The  lengthwise  hori¬ 
zontal  bracing  or  bearing  members  or 
both. 

(aa)  Scaffold. — Any  temporary  ele¬ 
vated  platform  and  its  supporting 
structure  used  for  supporting  employees 
or  materials  or  both. 

(bb)  Single-point  adjustable  suspen¬ 
sion  scaffold. — A  manually  or  power- 
operated  unit  designed  for  light  duty 
use,  supported  by  a  single  wire  rope  from 


an  overhead  support  so  arranged  and 
operated  as  to  permit  the  raising  or 
lowering  of  the  platform  to  desired 
working  positions. 

(cc)  Single  pole  scaffold. — Platforms 
resting  on  putlogs  or  crossbeams,  the 
outside  ends  of  which  are  supported  on 
ledgers  secured  to  a  single  row  of  posts 
or  uprights  and  the  inner  ends  of  which 
are  supported  on  or  in  a  wall. 

(dd)  Stone  setters’  adjustable  multi¬ 
ple-point  suspension  scaffold. — A  swing¬ 
ing-type  scaffold  having  a  platform 
supported  by  hangers  suspended  at  four 
points  so  as  to  permit  the  raising  or 
lowering  of  the  platform  to  the  desired 
working  position  by  the  use  of  hoisting 
machines. 

(ee)  Toeboard. — A  barrier  secured 
along  the  sides  and  ends  of  a  platform, 
to  guard  against  the  falling  of  material. 

(ff)  Tube  and  coupler  scaffold. — An 
assembly  consisting  of  tubing  which 
serves  as  posct,  bearers,  braces,  ties,  and 
runners,  a  base  supporting  the  posts,  and 
special  couplers  wMch  serve  to  connect 
the  uprights  and  to  join  the  various 
members. 

(gg)  Tubular  welded  frame  scaffold. — 
A  sectional,  panel,  or  frame  metal  scaf¬ 
fold  substantially  build  up  of  prefabri¬ 
cated  welded  sections  which  consist  of 
posts  and  horizontal  bearer  with  inter¬ 
mediate  members.  Panels  or  frames 
shall  be  braced  with  diagonal  or  cross 
braces. 

(hh)  Two-point  suspension  scaffold 
(swinging  scaffold) . — A  scaffold,  the 
platform  of  which  is  supported  by  hang¬ 
ers  (stirrups)  at  two  points,  suspended 
from  overtiead  supports  so  as  to  permit 
the  raising  or  lowering  of  the  platform  to 
the  desired  working  position  by  tackle 
or  hoisting  machines. 

(ii)  Window  jack  scaffold. — A  scaffold, 
the  platform  of  which  is  supported  by  a 
bracket  or  jack  which  projects  through 
a  window  opening. 

(jj)  Working  load. — ^Load  imposed  by 
men,  materials,  and  equipment. 

(kk)  Floor. — The  main  level  or  bottom 
or  lower  part  of  a  room  or  space,  on 
which  an  employee  stands,  as  distin¬ 
guished  from  a  scaffold  or  platform  or 
other  narrower  structure  except  that  this 
does  not  include  a  flat  roof. 

(11)  Roof. — The  cover  of  any  building 
or  the  top  of  any  building. 

Manually  Propelled  Mobile  Ladder 
Stands  and  Scaffolds  (Towers) 

§  1910.29a  General  requirement#. 

(a)  The  sections  under  the  centerhead 
“Manually  PnH>€lled  Mobile  Ladder 
Stands  and  Scaffolds  (Towers)  ”  are  in¬ 
tended  to  prescribe  requirements  for  the 
design,  construction,  and  use  of  mobile 
work  platforms  (including  ladder  stands 
but  not  including  aerial  ladders)  and 
rolling  (mobile)  scaffolds  (towers).  The 
purpose  is  to  protect  employees  using 
this  equipment  from  hazards.  When  an 
employer  is  not  immediately  involved  in 
matters  relating  to  the  design  and  con¬ 
struction  of  the  equipment,  he  shall  ob¬ 
tain  reasonable  assurances  that  the  re¬ 
quirements  of  these  sections  have  been 
met. 
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(b)  Working  loads. — (1)  Work  plat¬ 
forms  and  scaffolds  shall  be  capable  of 
carrying  the  design  load  under  varying 
circumstances  depending  upon  the  con¬ 
ditions  of  use.  Therefore,  all  parts  and 
appurtenances  necessary  for  their  safe 
and  efficient  utilization  must  be  integral 
parts  of  the  design. 

(2)  Specific  design  and  construction 
requirements  are  not  a  part  of  this  sec¬ 
tion  because  of  the  wide  variety  of  ma¬ 
terials  and  design  possibilities.  However, 
the  design  shall  be  such  as  to  produce 
a  mobile  ladder  stand  or  scaffold  tiiat  will 
safely  sustain  the  specified  loads.  The 
material  selected  shall  be  of  sufficient 
strength  to  meet  the  test  requirements 
and  shall  be  protected  against  corrosion 
or  deterioration. 

(1)  The  design  working  load  of  ladder 
stands  shall  be  calculated  on  the  basis  of 
one  or  more  200-poimd  persons  together 
with  50  pounds  of  equipment  each. 

(ii)  The  design  load  of  all  scaffolds 
shall  be  calculated  on  the  basis  of : 

Light. — Designed  and  constructed  to  carry 
a  working  load  of  25  pounds  per  square 
foot. 

Medium. — Designed  and  constructed  to 
carry  a  working  load  of  50  pounds  per  square 
foot. 

Heavy. — Designed  and  constructed  to  carry 
a  working  load  of  75  pounds  per  square  foot. 

All  ladder  stands  and  scaffolds  shall  be 
capable  of  supporting  at  least  four  times 
the  design  working  load. 

(3)  The  materials  used  in  mobile  lad¬ 
der  stands  and  scaffolds  shall  be  of  stand¬ 
ard  manufacture  and  conform  to  stand¬ 
ard  specifications  of  strength,  dimen¬ 
sions,  and  weights,  and  shall  be  selected 
to  safety  support  the  design  working 
load. 

(4)  Nails,  bolts,  or  other  fasteners  used 
in  the  construction  of  ladders,  scaffolds, 
and  towers  shall  be  of  adequate  size  and 
in  sufficient  numbers  at  each  connection 
to  develop  the  designed  strength  of  the 
unit.  Nails  shall  be  driven  full  length. 

(5)  All  exposed  surfaces  shall  be  free 
from  sharp  edges,  burrs  or  other  haz¬ 
ards. 

(c)  Work  levels. — (1)  The  maximum 
work  level  height  shall  not  exceed  four 
(4)  times  the  minimmn  or  least  base 
dimension  of  any  mobile  ladder  stand  or 
scaffold.  Where  the  basic  mobile  unit 
does  not  meet  this  requirement,  suitable 
outrigger  frames  shall  be  employed  to 
achieve  this  least  base  dimension,  or 
provisions  shall  be  made  to  guy  or  brace 
the  unit  against  tipping. 

(2)  The  minimiun  platform  width  for 
any  work  level  shall  not  be  less  than  20 
inches  for  mobile  scaffolds  (towers). 
Ladder  stands  shall  have  a  minimum 
step  width  of  16  inches. 

(3)  The  supporting  structure  for  the 
work  level  shall  be  rigidly  braced,  using 
adequate  cross  bracing  or  diagonal  brac¬ 
ing  with  rigid  platforms  at  each  work 
level. 

(4)  The  steps  of  ladder  stands  shall  be 
fabricated  from  slip  resistant  treads. 

(5)  The  work  level  platform  of  scaf¬ 
folds  (towers)  shall  be  of  wood, 
aluminum,  or  plywood  planking,  steel  or 


expanded  metal,  for  the  full  width  of 
the  scaffold,  except  for  necessary  open¬ 
ings.  Work  platforms  shall  be  secured  in 
place.  All  planking  shall  be  2-inch 
(nominal)  scaffold  grade  minimiun  1,500 
f,  (stress  grade)  construction  grade  lum¬ 
ber  or  equivalent. 

(6)  All  scaffold  work  levels  10  feet  or 
higher  above  the  groimd  or  floor  shall 
have  a  standard  (4-inch  nominal)  toe- 
board. 

(7)  All  work  levels  10  feet  or  higher 
above  the  ground  or  floor  shall  have  a 
guardrail  of  2-  by  4-inch  nominal  or  the 
equivalent  installed  no  less  than  36  inches 
or  more  than  42  inches  high,  with  a  mid¬ 
rail,  when  required,  of  1-  by  4-inch  nomi¬ 
nal  lumber  or  equivalent. 

(8)  A  climbing  ladder  shall  be  provided 
for  access  and  egress.  It  shall  be  fastened 
or  built  into  the  scaffold  by  sound  design 
and  engineering.  It  shall  be  located  so 
that  its  use  will  not  alter  the  stability  of 
the  scaffold.  The  rungs  of  the  climbing 
ladder  shall  be  equally  spaced,  but  shall 
be  not  less  than  12  inches  nominal  or 
more  than  16  inches  nominal  between  the 
rungs.  Horizontal-end  rungs  used  for 
platform  supports  may  also  be  used  as  the 
climbing  ladder  if  they  are  spaced  in  ac¬ 
cordance  with  the  requirements  of  the 
previous  sentence,  and  if  there  is  suffi¬ 
cient  clearance  between  the  rungs  and 
the  edge  of  the  platform  to  afford  an 
adequate  hand-hold.  If  the  aforemen¬ 
tioned  requirements  cannot  be  met,  a 
portable  ladder  with  rungs  equally 
spaced,  but  not  less  than  12  inches  nomi¬ 
nal  or  more  than  16  inches  nominal  sepa¬ 
rating  the  rungs,  shall  be  securely  fixed 
to  the  scaffold.  A  clearance  in  the  back 
of  the  ladder  of  7  inches  nominal  from 
the  center  of  the  rungs  to  the  nearest 
scaffold  structural  member  shall  be 
provided.* 

(d)  Wheels  or  casters. — (1)  Wheels  or 
casters  shall  be  properly  designed  for 
strength  and  dimensions  to  support  four 
(4)  times  the  design  working  load. 

(2)  All  scaffold  casters  shall  be  pro¬ 
vided  with  a  positive  wheel  or  swivel  lock 
or  both  to  prevent  movement.  Ladder 
stands  shall  have  at  least  two  (2)  locking 
casters  or  other  means  of  locking  the  unit 
in  position  and  at  least  two  (2)  of  the 
four  (4)  casters  shall  be  of  the  swivel 
type. 

(3)  Where  leveling  of  the  elevated 
work  platform  is  required,  screw  jacks 
or  other  suitable  means  for  adjusting 
the  height  shall  be  provided  in  the  base 
section  of  each  mobile  unit. 

§  1910.29b  Mobile  tubular  welded  frame 
seafTolds. 

(a)  General. — Units  shall  be  designed 
to  comply  with  the  requirements  of 
§  1910.29a  of  this  subpart. 

(b)  Bracing. — Scaffolds  shall  be  prop¬ 
erly  braced  by  cross  braces  and/or  diag¬ 
onal  braces  for  securing  vertical  mem¬ 
bers  so  the  erected  scaffold  is  always 
plumb,  square,  and  rigid. 

(c)  Spacing. — Spacing  of  panels  or 
frames  shall  be  consistent  with  the  loads 
imposed.  The  frames  shall  be  placed  one 
on  top  of  the  other  with  coupling  or 


stacking  pins  to  provide  proper  vertical 
alignment  of  the  legs. 

(d)  Locking. — Where  uplift  may  occur, 
panels  shall  be  locked  together  vertically 
by  pins  or  other  equivalent  means, 

(e)  Erection. — Only  the  manufacturer 
of  a  scaffold  or  his  qualified  designated 
agent  shall  be  permitted  to  erect  or  su¬ 
pervise  the  erection  of  scaffolds  exceed¬ 
ing  50  feet  in  height  above  the  base,  un¬ 
less  such  structure  is  approved  in  writing 
by  a  registered  professional  engineer,  or 
erected  in  accordance  with  the  instruc¬ 
tions  furnished  by  the  manufacturer. 

§  1910.29c  Mobile  tubular  welded  sec¬ 
tional  folding  scaffolds. 

(a)  General. — Units  including  sectional 
stairway  and  sectional  ladder  scaffolds 
shall  be  designed  to  comply  with  the  re¬ 
quirements  of  §  1910.29a. 

(b)  Stairway. — An  integral  stairway 
and  work  platform  shall  be  incorporated 
into  the  structure  of  each  sectional  fold¬ 
ing  stairway  scaffold. 

(c)  Bracing. — An  integral  set  of  pivot¬ 
ing  and  hinged  folding  diagonal  and 
horizontal  braces  and  a  detachable  work 
platform  shall  be  incorporated  into  the 
structure  of  each  sectional  folding  lad¬ 
der  scaffold. 

(d)  Sectional  folding  stairway  scaf¬ 
folds. — Sectional  folding  stairway  scaf¬ 
folds  shall  be  designed  as  medium  duty 
scaffolds  except  for  special  base  (open 
end)  sections  which  are  designed  for 
high  clearance.  These  special  base  sec¬ 
tions  shall  be  designed  as  light  duty  scaf¬ 
folds.  When  upper  sectional  folding  stair¬ 
way  scaffolds  are  used  with  a  special  high 
clearance  base,  the  load  capacity  of  the 
entire  scaffold  shall  be  reduced  accord¬ 
ingly.  The  width  of  a  sectional  folding 
stairway  scaffold  shall  not  exceed  4*/4 
feet.  The  maximum  length  of  a  sectional 
folding  stairway  scaffold  shall  not  exceed 
6  feet. 

(e)  Sectional  folding  ladder  scaf¬ 
folds. — Sectional  folding  ladder  scaffolds 
shall  be  designed  as  light  duty  scaffolds 
including  special  base  (open  end)  sec¬ 
tions  which  are  designed  for  high  clear¬ 
ance.  For  certain  special  applications,  the 
six-foot  (6')  folding  ladder  scaffolds,  ex¬ 
cept  for  special  high  clearance  base  sec¬ 
tions,  shall  be  designed  for  use  as  medium 
duty  scaffolds.  The  width  of  a  sectional 
folding  ladder  scaffold  shall  not  exceed 
4*/^  feet.  The  maximum  length  of  a  sec¬ 
tional  folding  ladder  scaffold  shall  not 
exceed  6  feet  6  inches  for  a  six-foot  (6') 
long  unit,  8  feet  6  inches  for  an  eight- 
foot  (8')  unit  or  10  feet  6  inches  for  a 
ten-foot  (10')  long  unit. 

(f)  End  frames. — The  end  frames  of 
sectional  ladder  and  stairway  scaffolds 
shall  be  designed  so  that  the  horizontal 
bearers  provide  supports  for  multiple 
planking  levels. 

(g)  Erection. — Only  the  manufacturer 
of  the  scaffold  or  similarly  qualified  per¬ 
son  shall  be  permitted  to  erect  or  super¬ 
vise  the  erection  of  scaffolds  exceeding 
50  feet  in  height  above  the  base,  unless 
such  structure  is  approved  in  writing  by 
a  registered  professional  engineer,  or 
erected  in  accordance  with  instructions 
furnished  by  the  manufacturer. 
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§  1910.29d  Mobile  tube  and  coupler 
»caff olds. 

(a)  Design. — ^Units  shall  be  designed 
to  comply  with  the  applicable  require¬ 
ments  of  §  1910.29a. 

(b)  Material. — llie  material  used  for 
the  couplers  shall  be  of  a  structural  type, 
such  as  a  drop-forged  steel,  malleable 
iron  or  structural  grade  aluminum.  The 
use  of  gray  iron  is  prohibited. 

(c)  Erection. — Only  the  manufacturer 
of  the  scaffold  or  his  qualified  designated 
agent  shall  be  permitted  to  erect  or  su¬ 
pervise  the  erection  of  scaffolds  exceeding 
50  feet  in  height  above  the  base,  imless 
such  structure  is  approved  in  writing  by 
a  registered  professional  engineer,  or 
erected  in  accordance  with  instructions 
furnished  by  the  manufacturer. 

§  1910.29e  Mobile  work  plalfornis. 

(a)  Design. — ^Units  shall  be  designed 
for  the  use  intended  and  shall  comply 
with  the  requirements  of  §  1910.29a. 

(b)  Base  width. — The  minimum  width 
of  the  base  of  mobile  work  platforms 
shall  not  be  less  than  20  inches. 

(c)  Bracing. — Adequate  rigid  diagonal 
bracing  of  vertical  members  shall  be 
provided. 

§  1910.29f  Mobile  ladders  stands. 

(ai  Design. — ^Units  shall  comply  with 
applicable  requirements  of  §  1910.29a. 

(b)  Base  width. — The  minimum  base 
width  shall  conform  to  §  1910.29a(c)  (1). 
The  maximum  length  of  the  base  sec¬ 
tion  shall  be  the  total  length  of  combined 
steps  and  top  assembly,  measured  hori¬ 
zontally,  plus  five-eighth  inch  per  step  of 
rise. 

(c)  Steps. — Steps  shall  be  uniformly 
spaced,  and  sloped,  with  a  rise  of  not  less 
than  nine  <9)  inches,  nor  more  than  fen 
(10)  inches,  and  a  depth  of  not  less  than 
seven  (7)  inches.  The  slope  of  the  steps 
section  shall  be  a  minimum  of  fifty-five 
(55)  degrees  and  a  maximum  of  sixty 
(60)  degrees  measured  from  the  hori¬ 
zontal. 

(d)  Handrails. — (1)  Unitshaving  more 
than  five  (5)  steps  or  60  inche.s  vertical 
height  to  the  top  step  shall  be  equipped 
with  handrails. 

(2)  Handrails  shall  be  a  minimum  of 
29  inches  high.  Measurements  shall  be 
taken  vertically  from  the  center  of  the 
step. 

(e)  Loading. — ^The  load  (see  §  1910.2Ga 
(b)  (2)  (i) )  shall  be  applied  uniformly  to 
a  314  inches  wide  area  front  to  back  nt 
the  center  of  the  width  span  with  a  safety 
factor  of  four  (4). 

§  1910.29g  Dennilions. 

As  used  in  the  sections  under  the 
centerhead  “Manually  propelled  mobile 
ladder  stands  and  scaffolds  (towers)”, 
unless  the  context  indicates  otherwise, 
manually  propelled  mobile  ladder  stand 
and  scaffold  (tower)  terms  shall  have 
the  meanings  ascribed  in  this  section. 

(a)  Bearer  (Putlog'). — A  horizontal 
member  of  a  scaffold  upon  which  the 
platform  rests  and  which  may  be  sup¬ 
ported  by  ledgers. 


(b)  Brace.— h  tie  that  holds  one  scaf¬ 
fold  member  in  a  fixed  position  with 
respect  to  another  member. 

(c)  Climbing  ladder.— h  separate  lad¬ 
der  with  equally  spaced  rungs  usxially 
attached  to  or  included  in  the  scaffold 
structure  for  climbing  and  descending. 

<d)  Coupler.— A  device  for  locking 
together  the  components  of  a  tubular 
metal  scaffold  which  shall  be  designed 
and  used  to  safely  support  the  maximum 
intended  loads. 

(e)  Design  working  load. — The  maxi¬ 
mum  intended  load,  being  the  total  of 
all  loads  including  the  weight  of  the  men, 
materials,  equipment,  and  platform. 

(f)  Equivalent. — Alternative  design  or 
features,  which  will  provide  an  equal 
degree  or  factor  of  safety. 

(g)  Guardrail. — A  barrier  secured  to 
uprights  and  erected  along  the  exposed 
sides  and  ends  of  platforms  to  prevent 
falls  of  persons. 

(h)  Handrail. — A  rail  connected  to  a 
ladder  stand  nmning  parallel  to  the 
slope  and/or  top  step. 

(i)  Ladder  stand. — A  mobile  fixed  size 
self-supporting  ladder  consisting  of  a 
wide  fiat  tread  ladder  in  the  form  of 
stairs.  The  assembly  may  include  hand¬ 
rails. 

( j )  Ledger  (stringer,  runner) . — A  hor¬ 
izontal  scaffold  member  which  extends 
from  post  to  post  and  which  supports 
the  bearer  forming  a  tie  between  the 
posts. 

(k)  Mobile  scaffold  (tower). — A  light, 
medium  or  heavy  duty  scaffold  mounted 
on  casters  or  wheels. 

(l)  Mobile. — “Manually  propelled.” 

(m)  Mobile  work  platform. — (jener- 
ally  a  fixed  work  level  one  frame  high 
on  casters  or  wheels,  with  bracing  diago¬ 
nally  from  platform  to  vertical  frame. 

(n)  Runner  (stringer,  ledger). — The 
lengthwise  horizontal  bracing  and  or 
bearing  members. 

(o)  Scaffold. — Any  temporary  elevated 
platform  and  its  necessary  vertical,  diag¬ 
onal,  and  horizontal  members  used  for 
supporting  workmen  and  materials. 
(Also  known  as  a  scaffold  tower.) 

(p)  Toeboard. — A  barrier  at  platform 
level  erected  along  the  exposed  sides  and 
ends  of  a  scaffold  platform  to  prevent 
falls  of  materials. 

(q)  Tube  and  coupler  scaffold. — An  as¬ 
sembly  consisting  of  tubing  which  serves 
as  posts,  bearers,  braces,  ties  and  run¬ 
ners,  a  base  supporting  the  posts,  and 
uprights,  and  serves  to  join  the  various 
members,  usually  used  in  fixed  locations. 

(r)  Tubular  welded  frame  scaffold. — A 
sectional,  panel  or  frame  metal  scaffold 
substantially  built  up  of  prefabricated 
welded  sections,  which  consist  of  posts 
and  bearers  with  intermediate  connecting 
members  and  braced  with  diagonal  or 
cross  braces. 

(s)  Tubular  welded  sectional  folding 
scaffold. — A  secticmal,  folding  metal  scaf¬ 
fold  either  of  ladder  frame  or  inside 
stairway  design,  substantially  built  of 
prefabricated  welded  sections,  which  con¬ 
sist  of  end  frames.  Platform  frame,  in¬ 


side  inclined  stairway  frame  and  braces, 
or  hinged  ccmnected  diagonal  and  hori- 
z(xital  braces,  capable  of  being  folded 
into  a  flat  package  when  the  scaffold  is 
not  in  use. 

(t)  "Work  level. — The  elevated  plat¬ 
form,  used  for  supporting  workmen  and 
their  materials,  comprising  the  necessary 
vertical,  horizontal,  and  diagonal  braces, 
guardrails,  and  ladder  for  access  to  the 
work  platform. 

Other  Working  Surfaces 
§  1910.30  Dorkbuiird.s  (bridge  plates). 

(a)  Portable  and  powered  d(x:kboards 
shall  be  strong  enough  to  carry  the  load 
imposed  on  them. 

(b)  Portable  dockboard  shall  be  se¬ 
cured  in  position,  either  by  being  an¬ 
chored  or  equipped  with  devices  which 
will  prevent  their  slipping. 

(c)  Powered  d(x;kboards  shall  be  de¬ 
signed  and  ccmstructed  in  accordance 
with  standard  engineering  practices. 

(d)  Handholds,  or  other  effective 
means,  shall  be  provided  on  p>ortable 
dockboards  to  permit  safe  handling. 

(e)  Positive  protection  shall  be  pro¬ 
vided  to  prevent  railroad  cars  from  being 
moved  while  d(x;kboards  or  bridge  plates 
are  in  position. 

§  1910.30b  Machine  areas. 

(a)  Machines  shall  be  so  located  as  to 
give  (1)  enough  clearance  between  ma¬ 
chines  so  that  the  movement  of  one 
operator  will  not  interfere  with  the  work 
of  another,  (2)  ample  rocrni  for  clean¬ 
ing  machines  and  handling  the  work,  in¬ 
cluding  material  and  scrap.  The  arrange¬ 
ment  of  machines  shall  be  such  that 
operators  will  not  stand  in  aisles. 

(b)  Aisles  shall  be  provided  of  suffi¬ 
cient  width  to  permit  the  free  movement 
of  employees  bringing  and  removing 
material.  This  aisle  si>ace  is  to  be  inde¬ 
pendent  of  working  and  storage  space 
and  should  be  defined  by  marking. 

(c)  Wood  platforms  used  on  the  floor 
in  front  of  machines  shall  be  sustantially 
constructed. 

§  1910.30c-  Vats. 

(a)  Sides  of  vats  shall  extend  to  a 
height  of  not  less  than  36  inches  above 
the  floor,  working  platform,  or  ground. 

(b)  Large  vats  divided  into  sections 
shall  be  provided  with  substantial  walk¬ 
ways  between  sections.  Each  walkway 
shall  be  provided  with  a  standard  hand¬ 
rail  on  each  exposed  side.  These  hand¬ 
rails  may  be  removable,  if  necessary. 

(c)  Covers  shall  be  removed  only  from 
that  portion  of  vats  on  which  men  are 
working  and  a  portable  railing  shall  be 
placed  at  this  point  to  protect  the  opera¬ 
tor. 

(d)  Employees  shall  not  ride  or  step 
on  logs  or  other  material  in  vats. 

Signed  at  Washington,  D.C.,  this  22d 
day  of  August  1973, 

John  Stender, 
Assistant  Secretary  of  Labor. 
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